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How To Use This Soil Survey 


General Soil Map 


The general soil map, which is the color map preceding the detailed soil maps, shows the survey area 
divided into groups of associated soils called general soil map units. This map is useful in planning the 
use and management of large areas. 


To find information about your area of interest, locate that area on the map, identify the name of the 
map unit in the area on the color-coded map legend, then refer to the section General Soil Map Units 
for a general description of the soils in your area. 

Detailed Soil Maps 


The detailed soil maps follow the general soil map. These maps can 
be useful in planning the use and management of small areas. j 


To find information about 
your area of interest, 
locate that area on the 
Index to Map Sheets, 
which precedes the soil 
maps. Note the number of 
the map sheet, and turn to 
that sheet. 


MAP SHEET 


INDEX TO MAP SHEETS 


Locate your area of 
interest on the map 
sheet. Note the map unit 
symbols that are in that 
area. Turn to the Index 
to Map Units (see Con- 


å å NOTE: Map unit symbols in a soil 
tents), which lists the map survey may consist only of numbers or 


units by symbol and 7NI letters, or they may be a combination 
name and shows the i DES of numbers and letters. 

page where each map MAP SHEET 

unit is described. 


The Summary of Tables shows which table has data on a specific land use for each detailed soil map 
unit. See Contents for sections of this publication that may address your specific needs. 


This soil survey is a publication of the National Cooperative Soil Survey, a 
joint effort of the United States Department of Agriculture and other federal 
agencies, state agencies including the Agricultural Experiment Stations, and 
local agencies. The Soil Conservation Service has leadership for the federal 
part of the National Cooperative Soil Survey. In line with Department of Agricul- 
ture policies, benefits of this program are available to all, regardless of race, 
color, national origin, sex, religion, marital status, or age. 

Major fieldwork for this soil survey was performed in the period 1972-1976. 
Soil names and descriptions were approved in 1977. Unless otherwise indicat- 
ed, statements in this publication refer to conditions in the survey area in 1977. 
This survey was made cooperatively by the Soil Conservation Service and the 
Missouri Agricultural Experiment Station. It is part of the technical assistance 
furnished to the Johnson County Soil and Water Conservation District, which 
provided personnel who assisted with fieldwork. 

Soil maps in this survey may be copied without permission. Enlargement of 
these maps, however, could cause misunderstanding of the detail of mapping. 
If enlarged, maps do not show the small areas of contrasting soils that could 
have been shown at a larger scale. 


Cover: Typical landscape of mixed crops and pasture. Zook silty 
clay loam is in the foreground, and Sampsel, Snead, and Polo soils 
are in the background. 
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Foreword 


This soil survey contains information that can be used in land-planning pro- 
grams in Johnson County, Missouri. It contains predictions of soil behavior for 
selected land uses. The survey also highlights limitations and hazards inherent 
in the soil, improvements needed to overcome the limitations, and the impact of 
selected land uses on the environment. 

This soil survey is designed for many different users. Farmers, ranchers, 
foresters, and agronomists can use it to evaluate the potential of the soil and 
the management needed for maximum food and fiber production. Planners, 
community officials, engineers, developers, builders, and home buyers can use 
the survey to plan land use, select sites for construction, and identify special 
practices needed to insure proper performance. Conservationists, teachers, stu- 
dents, and specialists in recreation, wildlife management, waste disposal, and 
pollution contro! can use the survey to help them understand, protect, and en- 
hance the environment. 

Great differences in soil properties can occur within short distances. Some 
soils are seasonally wet or subject to flooding. Some are shallow to bedrock. 
Some are too unstable to be used as a foundation for buildings or roads. 
Clayey or wet soils are poorly suited to use as septic tank absorption fields. A 
high water table makes a soil poorly suited to basements or underground instal- 
lations. 

These and many other soil properties that affect land use are described in 
this soil survey. Broad areas of soils are shown on the general soil map. The 
location of each soil is shown on the detailed soil maps. Each soil in the survey 
area is described. Information on specific uses is given for each soil. Help in 
using this publication and additional information are available at the local office 
of the Soil Conservation Service or the Cooperative Extension Service. 


Kenneth G. McManus 
State Conservationist 
Soil Conservation Service 
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JOHNSON COUNTY is in the west-central part of Mis- 
souri. Warrensburg, the county seat, has a population of 
13,125 and is located near the center of the county. The 
county has a total area of 528,640 acres or 826 square 
miles. Farming is the main enterprise of Johnson County. 
The principal field crops are corn, soybeans, legumes, 
and grasses. Beef cattle is the largest livestock enter- 
prise, however, there are also hogs, dairy cattle, and 
sheep. 

The county is in the Cherokee Prairie Land Resource 
Area of the Central Feed Grains and Livestock Region of 
the United States (3). The Blackwater River is the largest 
stream in the county. It has cut a valley that extends in 
an east-west direction through the center of the county. 
Most of the county consists of the Blackwater River 
Valley and undulating to rolling uplands. Big Creek has 
cut a valley across the southwest corner of the county. A 
small part of the county drains into Big Creek. Elevation 
ranges from about 650 feet in the northeast corner, 
where the Blackwater River leaves the county, to about 
1,080 feet in the northwest corner. 


General nature of the county 


This section discusses, in general, how the land is 
used, and, in more detail, farming; physiography and 
drainage; and climate. 


Natural resources 


Soil is the most important natural resource in the 
county. Crops produced on farms and livestock that 
graze the grassland are dependent on the soil. 

In most of the county, water is adequate for domestic 
use and for watering livestock. The underground geolog- 
ic formation of Roubidoux Sandstone is an important 
water bearing source for deep wells (76). Wells that are 
700 to 1,000 feet deep supply water to towns south and 


east of Warrensburg. Deep wells north and west of War- 
rensburg are considered to be mineralized and are below 
acceptable drinking water standards of the U.S. Public 
Health Service. Some parts of the county are irrigated. 
Shallow lakes are a source of this water. 

Coal deposits are extensive throughout Johnson 
County. Most mining took placé in the southeastern part 
of the county, where the coal veins are close enough to 
the surface for strip mining operations. In the rest of the 
county, however, the deep shaft method was used in the 
early mines. Today very little coal is mined. Coal seams 
lie from 45 to 120 feet below the surface and range from 
18 to 40 inches in thickness. Limestone is quarried in 
limited amounts, mainly for farming uses and for road 
material. 


Farming 


The first settlers in Johnson County located along 
small streams which were bordered on both sides by 
forested areas that ranged from 1 mile to 3 miles in 
width. The settlers cleared a few acres of land, using the 
timber for fuel, fence posts, and the construction of log 
cabins. Because they thought breaking the turf of the 
prairie land was impossible, it was used for rangeland. 
Few of the settlers attempted to cultivate more than a 
few acres, which was used for growing corn and vegeta- 
bles for food. 

Corn soon became the principal crop; although wheat, 
flax, oats, and rye received early attention, and some 
tobacco and hemp were grown. The county developed 
rapidly until the Civil War, which arrested agricultural 
progress. 

The extensive rangelands of the county made the rais- 
ing of livestock profitable. In later years, corn growing 
was expanded, but the crop was difficult to sell. Then, 
the feeding of hogs and cattle for market was undertak- 
en and developed rapidly into a profitable industry. The 
combination of livestock industry and grain production is 
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the prevailing type of agriculture in the county at the 
present time. 

The enactment of the Soil Conservation District legis- 
lation in 1937 stirred the interest of many landowners in 
Johnson County. The Johnson County Soil and Water 
Conservation District was organized on March 11, 1944, 
and was the eleventh Soil Conservation district in Mis- 
souri. 

About 2,016 farms have an average of 223 acres. 
Approximately 90 percent of the land is owner operated. 
The farms fall into the following categories: Livestock— 
45 percent, part-time residential—36 percent, cash 
grain—11 percent, dairying—7 percent, and poultry—1 
percent. Approximately 58 percent is cropland, 25 per- 
cent is grassland, 15 percent is woodland, and 2 percent 
is other land. 


Settlement and population 


Johnson County was originally a part of Lillard County, 
which made up much of the west-central part of the 
state. Johnson County was organized in 1834. The first 
settlers arrived in 1828. They settled in Columbus, the 
first county seat of Johnson County. Warrensburg was 
settled in 1832 and became the county seat in 1836 
(77). 

Settlement progressed slowly at first. Lexington, on 
the Missouri River, was the supply center. Conflicts with 
Indians and Civil War strife slowed settlement until about 
1870. Afterwards, the population and farming increased 
rapidly. Coal mining became an important industry, and 
some mines were worked until after 1940 (77). 

According to the census, Johnson County had a popu- 
lation of 24,899 in 1920, reached a low of 20,716 in 
1950, and increased to 34,172 in 1970. Warrensburg, the 
largest town, had a population of 4,811 in 1920, 6,857 in 
1950, and 13,127 in 1970. 

Population trends show an increase from 1828, when 
the first settlers arrived, until about 1920. The rural 
people started migrating to the cities, and the population 
of Johnson County decreased until after 1950. At this 
time, many of the people working in the Kansas City 
area bought hobby farms in Johnson County, where they 
lived and commuted to work in Kansas City. This caused 
a general population increase in both rural areas and 
towns. 


Climate 


The consistent pattern of climate in Johnson County is 
one of cold winters and long, hot summers. Heavy rains 
occur mainly in spring and early in summer, when moist 
air from the Gulf of Mexico interacts with drier continen- 
tal air. Even though the annual rainfall is normally ade- 
quate for corn, soybeans, and all grain crops in most 
years, yields are reduced because of the absence of rain 
during July and August. 
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Table 1 gives data on temperature and precipitation 
for the survey area, as recorded at Warrensburg, Missou- 
ri, for the period 1951 to 1974. Table 2 shows probable 
dates of the first freeze in fall and the last freeze in 
spring. Table 3 provides data on length of the growing 
season. 

In winter, the average temperature is 34 degrees F, 
and the average daily minimum temperature is 25 de- 
grees. The lowest temperature on record, -13 degrees, 
occurred at Warrensburg on January 7, 1968. In summer, 
the average temperature is 78 degrees, and the average 
daily maximum is 89 degrees. The highest temperature, 
116 degrees, was recorded on July 14, 1954. 

Growing degree days, shown in Table 1, are equiva- 
lent to “heat units.” Beginning in spring, growing degree 
days accumulate by the amount that the average tem- 
perature each day exceeds a base temperature (50 de- 
grees F). The normal monthly accumulation is used to 
schedule single or successive plantings of a crop be- 
tween the last freeze in spring and the first freeze in fall. 

Of the total annual precipitation, 26 inches, or 67 per- 
cent, usually falls during the period April through Sep- 
tember, which includes the growing season for most 
crops. Two years in ten, the April-September rainfall is 
less than 19 inches. The heaviest 1-day rainfall during 
the period of record was 5.92 inches at Warrensburg on 
July 20, 1965. Thunderstorms number about 47 each 
year, 20 of which occur in summer. 

Average seasonal snowfall is 16 inches. The greatest 
snow depth at any one time during the period of record 
was 15 inches. On the average, 8 days have at least 1 
inch of snow on the ground, but the number of days 
varies greatly from year to year. 

The average relative humidity in midafternoon is about 
60 percent. Humidity is higher at night in all seasons, 
and the average at dawn is about 80 percent. The per- 
centage of possible sunshine is 75 percent in summer 
and 65 percent in winter. The prevailing direction of the 
wind is from the south-southwest. Average windspeed is 
highest, 12 miles per hour, in February. 

Tornadoes and severe thunderstorms occur occasion- 
ally but are local and of short duration. Damage varies 
and is spotty. Hailstorms occur at times during the 
warmer part of the year but in an irregular pattern and in 
only small areas. 


How this survey was made 


Soil scientists made this survey to learn what soils are 
in the survey area, where they are, and how they can be 
used. They observed the steepness, length, and shape 
of slopes; the size of streams and the general pattern of 
drainage; the kinds of native plants or crops; and the 
kinds of rock. They dug many holes to study soil profiles. 
A profile is the seguence of natural layers, or horizons, in 
a soil. It extends from the surface down into the parent 
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material, which has been changed very little by leaching 
or by plant roots. 

The soil scientists recorded the characteristics of the 
profiles they studied and compared those profiles with 
others in nearby counties and in more distant places. 
They classified and named the soils according to nation- 
wide uniform procedures. They drew the boundaries of 
the soils on aerial photographs. These photographs 
show trees, buildings, fields, roads, and other details that 
help in drawing boundaries accurately. The soil maps at 
the back of this publication were prepared from aerial 
photographs. 

The areas shown on a soil map are called map units. 
Most map units are made up of one kind of soil. Some 
are made up of two or more kinds. The map units in this 
survey area are described under "General soil map for 
broad land use planning" and "Soil maps for detailed 
planning." 

While a soil survey is in progress, samples of some 
soils are taken for laboratory measurements and for en- 
gineering tests. All soils are field tested to determine 
their characteristics. Interpretations of those characteris- 
tics may be modified during the survey. Data are assem- 
bled from other sources, such as test results, records, 
field experience, and state and local specialists. For ex- 
ample, data on crop yields under defined management 
are assembled from farm records and from field or plot 
experiments on the same kinds of soil. 

But only part of a soil survey is done when the soils 
have been named, described, interpreted, and delineated 
on aerial photographs and when the laboratory data and 
other data have been assembled. The mass of detailed 
information then needs to be organized so that it can be 
used by farmers, rangeland and woodland managers, 
engineers, planners, developers and builders, home 
buyers, and others. 


General soil map for broad land use 
planning 


The general soil map at the back of this publication 
shows broad areas that have a distinctive pattern of 
50115, relief, and drainage. Each map unit on the general 
soil map is a unique natural landscape. Typically, a map 
unit consists of one or more major soils and some minor 
soils. It is named for the major soils. The soils making up 
one unit can occur in other units but in a different pat- 
tern. 

The general soil map can be used to compare the 
suitability of large areas for general land uses. Areas of 
suitable soils can be identified on the map. Likewise, 
areas where the soils are not suitable can be identified. 

Because of its small scale, the map is not suitable for 
planning the management of a farm or field or for select- 
ing a site for a road or building or other structure. The 
soils in any one map unit differ from place to place in 


slope, depth, drainage, and other characteristics that 
affect management. 

The soils in the survey area vary widely in their poten- 
tial for major land uses. Table 4 shows the extent of the 
map units shown on the general soil map. It lists the 
potential of each, in relation to that of the other map 
units, for major land uses and shows soil properties that 
limit use. Soil potential ratings are based on the prac- 
tices commonly used in the survey area to overcome soil 
limitations. These ratings reflect the ease of overcoming 
the limitations. They also reflect the problems that will 
persist even if such practices are used. 

Each map unit is rated for cultivated crops, specialty 
crops, woodland, urban uses, and recreation areas. Culti- 
vated crops are those grown extensively in the survey 
area. Specialty crops are the vegetables and fruits that 
generally require intensive management. Woodland 
refers to areas of native or introduced trees. Urban uses 
include residential, commercial, and industrial develop- 
ments. Intensive recreation areas are campsites, picnic 
areas, ballfields, and other areas that are subject to 
heavy foot traffic. Extensive recreation areas are those 
used for nature study and as wilderness. 


1. Macksburg-Sampsel association 


Deep, gently sloping and moderately sloping, somewhat 
poorly drained soils that formed in loess and residuum 
from shale; on uplands 


These soils are on broad divides that separate the 
major drainage systems of the county (fig. 1). 

This association makes up about 8 percent of the 
county. About 50 percent is Macksburg soils, 30 percent 
is Sampsel soils, and 20 percent is soils of minor extent. 

Macksburg soils are gently sloping, and Sampsel soils 
are gently sloping and moderately sloping. Macksburg 
soils formed in deep loess, and Sampsel soils formed in 
mixed loess and shale residuum. Macksburg soils are 
mainly on the higher, wider divides. Sampsel soils are on 
side slopes. 

Macksburg soils have a silt loam surface layer and a 
mottled silty clay loam subsoil and substratum. Sampsel 
Soils have a silty clay loam surface layer, a mottled silty 
clay loam and silty clay subsoil, and a mottled silty clay 
substratum. 

The soils of minor extent are Higginsville, Polo, Snead, 
Winfield, and Nodaway soils. Higginsville soils are on 
upper parts of side slopes. Polo soils are on narrow 
ridgetops and the upper parts of side slopes. Snead soils 
are on steeper side slopes. Winfield soils are on ridge 
points and the upper parts of side slopes where trees 
are the predominant vegetation. Nodaway soils are on 
small stream bottom lands. 

The main types of farming are cash-grain, livestock, 
and dairy (fig. 2). Corn, soybeans, small grain, and grass 
for hay and pasture are the principal crops. Because 
these soils are nearly level to sloping on long slopes, 
sheet erosion is a major hazard. Management that in- 
cludes intensive erosion control practices is needed. 
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Figure 1.—Relationship of soils in the Macksburg-Sampsel association. 


Figure 2.—Soybeans on Macksburg silt loam. 
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2. Sampsel-Snead-Polo association 


Deep and moderately deep, gently sloping to steep, well 
drained 1۵ somewhat poorly drained soils that formed in 
loess and residuum from limestone and shale; on up- 
lands 


These soils are on gently sloping narrow ridgetops, 
moderately sloping upper parts of side slopes, and 
strongly sloping to steep lower parts of side slopes (fig. 
3 


This association makes up about 26 percent of the 
county. About 30 percent is Sampsel soils, 26 percent is 
Snead soils, 17 percent is Polo soils, and 27 percent is 
soils of minor extent. 

Sampsel soils are somewhat poorly drained, and they 
are on side slopes at the head of drainageways. Snead 
soils are moderately well drained, and they are on steep- 
er side slopes where limestone and shale are near the 
surface. Polo soils are well drained, and they are on 
narrow ridgetops and the upper parts of side slopes. 

Sampsel soils have a silty clay loam surface layer, a 
mottled silty clay loam and silty clay subsoil, and a mot- 
tled silty clay loam and silty clay substratum. Snead soils 
have a silty clay loam substratum mixed with soft shale. 
Polo soils have a silt loam surface layer and a silty clay 
loam subsoil. 

The soils of minor extent are Deepwater, Gorin, 


Nodaway, and Winfield soils. These soils are in small 
tracts on uplands and on narrow bottom lands. Deepwa- 
ter soils are on ridgetops and the upper parts of side 
slopes. Gorin soils are on side slopes. Nodaway soils are 
on narrow bottom lands. Winfield soils are on ridgetops 
and side slopes where trees are the dominant vegeta- 
tion. 

The main types of farming are livestock and field 
crops. Some areas are in woodland. Corn, soybeans, 
grain sorghum, small grain, and meadow and pasture 
plants are the principal crops. Because these soils are 
deep to moderately deep, silty and clayey, and gently 
sloping to strongly sloping, sheet erosion and gully ero- 
Sion are major hazards. Management that includes 
varied and intensive erosion control practices is essen- 
ከ3. 


3. Mandeville-Norris-Bolivar association 


Shallow and moderately deep, gently sloping to steep, 
wel! drained and moderately well drained soils that 
formed in residuum from sandstone and shale; on up- 
lands 


These soils are on gently sloping, narrow ridgetops, 
moderately sloping to strongly sloping upper parts of 
side slopes, and moderately steep to steep lower parts 
of side slopes (fig. 4). 


Figure 3.—Relationship of soils in the Sampsel-Snead-Polo association. 
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Figure 4.—Relationship of soils in the Mandeville-Norris-Bolivar association. 


This asssociation makes up about 15 percent of the 
county. About 40 percent is Mandeville Soils, 24 percent 
is Norris soils, 16 percent is Bolivar soils, and 20 percent 
is soils of minor extent. 

Mandeville and Norris soils formed in silty residuum 
from shale. Mandeville soils are on narrow ridgetops and 
the upper parts of side slopes. Norris soils are on the 
steeper side slopes between Mandeville soils and stream 
bottoms. Bolivar soils are on side slopes where sand- 
stone is present. 

Mandeville soils have a silt loam surface layer and 
subsurface layer and a silty clay loam subsoil over shale. 
Norris soils have a shaly silt loam surface layer and 
subsoil over soft shale. Bolivar soils have a fine sandy 
loam or loam surface layer and subsurface layer and a 
loam or clay loam subsoil over weathered sandstone. 

The soils of minor extent are Deepwater, Barco, 
Nodaway, and Weller soils. Barco, Deepwater, and 
Weller soils are on ridgetops and side slopes, and 
Nodaway soils are on narrow bottom lands. 

The main type of farming is livestock. Grasses and 
legumes for hay and pasture are the principal! crops. 
Corn, soybeans, and grain sorghum are grown in some 
areas. Some large areas where slopes are steep and 
soils are shallow remain in unimproved timber (fig. 5). 
Management that includes erosion control practices is 
essential. 


4. Sampsel-Deepwater-Haig association 


Deep, nearly level to moderately sloping, moderately well 
drained to poorly drained soils that formed mostly in 
loess and residuum from shale; on uplands 


These soils are on old, stable ridgetops and the asso- 
ciated ridge points and side slopes (fig. 6). 

This association makes up about 40 percent of the 
county. About 31 percent is Sampsel soils, 14 percent is 
Deepwater soils, 13 percent is Haig soils, and 42 percent 
is soils of minor extent. 

Sampsel soils are on side slopes and narrow ridges, 
and they formed in thin loess and residuum from shale. 
Deepwater soils are on side slopes and ridge points, and 
they formed in residuum from shale. Haig soils are on 
the broad ridges, and they formed in loess. 

Sampsel soils have a silty clay loam surface layer, a 
mottled silty clay loam and silty clay subsoil, and a mot- 
tled silty clay loam or silty clay substratum. Deepwater 
soils have a silt loam surface layer and a silty clay loam 
subsoil. Haig soils have a silt loam and silty clay loam 
surface layer and a silty clay loam and silty clay subsoil 
that is mottled in the lower part. 

The soils of minor extent are Hartwell, Macksburg, 
Weller, Barco, and Snead soils. Hartwell soils are on 
broad ridgetops and upper parts of side slopes. Macks- 
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Figure 5.—Road through unimproved woodland on Norris soils in the foreground and Mandeville soils in the background. 
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Figure 6.—Relationship of soils in the Sampsel-Deepwater-Haig association. 


burg soils are on ridgetops. Weller soils are on narrow 
ridgetops where trees are the native vegetation. Barco 
soils are on ridgetops and side slopes where the residu- 
um is sandstone. Snead soils are on side slopes. 

The main types of farming are cash-grain, livestock, 
and dairy. Corn, soybeans, small grain, and grass for hay 
and pasture are the principal crops (fig. 7). Because 
these soils are nearly level to moderately sloping on long 
slopes, sheet erosion is the major hazard. Management 
that includes intensive erosion control is needed. 


5. Zook-Dockery-Blackoar association 


Deep, nearly level, somewhat poorly drained and poorly 
drained soils that formed in alluvium; on bottom land 


These soils are on bottom lands of larger streams in 
the county (fig. 8). 


This association makes up about 11 percent of the 
county. About 32 percent is Zook soils, 20 percent is 
Dockery soils, 17 percent is Blackoar soils, and 31 per- 
cent is soils of minor extent. 


Zook soils formed in silty and clayey alluvium, com- 
monly adjacent to the upland. Dockery and Blackoar 
soils formed in silty alluvium near present streams or 
previous channels where the streams have been 
straightened. Dockery soils are somewhat poorly 
drained, and Blackoar and Zook soils are poorly drained. 

Zook soils have a silty clay loam surface layer and a 
silty clay subsoil. Dockery soils have a silty clay loam 
surface layer and stratified silty clay loam and silt loam 
underlying layers. Blackoar soils have a silt loam surface 
layer and a mottled silt loam subsoil and substratum. 

The soils of minor extent are Nodaway, Bremer, 
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Figure 7.—lrrigated wheat and corn on Haig silt loam. 


Wabash, Freeburg, and Lightning soils. Nodaway soils 
are near streams. Bremer, Freeburg, and Lightning soils 
are on second bottoms and terraces. Wabash soils are 
in depressional areas. 


The main type of farming is cash-grain. Corn, soy- 
beans, and sorghums are the principal crops. Grass for 
pasture and hay is grown in some areas. Wetness and 
flooding are limitations for farming and most other pur- 
poses. Flooding and ponding are common in winter and 
spring. 


The potential for cultivated crops is good if the soils 
are adequately drained. Wetness is such a severe limita- 
tion and so difficult to overcome that the potential for 
residential and other urban uses is poor. The potential 
for wetland wildlife is good. 


Broad land use considerations 


Deciding which land should be used for urban devel- 
opment is an important issue in the survey area. Each 
year a considerable amount of land is developed for 
urban uses in Warrensburg and other cities in the 
county. The general soil map is most helpful for planning 
the general outline of urban areas; it cannot be used for 
the selection of sites for specific urban structures. In 
general, in the survey area the soils that have good 
potential for cultivated crops have fair potential for urban 
development. The data about specific soils in this survey 
can be helpful in planning future land use patterns. 


Areas where the soils are so unfavorable that urban 
development is prohibitive are not extensive in the 
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Figure 8.—Relationship of soils in the Zook-Dockery-Blackoar association. 


survey area. Large areas of the Zook-Dockery-Blackoar 
association, however, are on flood plains in which flood- 
ing and low strength are severe limitations. Many parts 
of the Mandeville-Norris-Bolivar association and some 
parts of the Sampsel-Snead-Polo association are steep 
and have bedrock at the surface or a few feet below. 
Urban development is costly in these areas. Soils of the 
Sampsel-Deepwater-Haig association have poor potential 
for urban development because of wetness and high 
shrink-swell potential. 


The soils in associations 1, 2, and 4, as identified on 
the general soil map, are excellent for the production of 
cultivated row crops. The soils in the Zook-Dockery- 
Blackoar association are also suited to the production of 


row crops if steps are taken to protect the soils from 
flooding. The soils in the Mandeville-Norris-Bolivar asso- 
ciation should not be row-cropped because rock is near 
the surface. 


Specialty crops cannot be localized to one association 
of the survey area. The spectrum covers the sandy, well 
drained soils of the Mandeville-Norris-Bolivar association, 
ideal for the production of truck crops such as sweet 
corn and watermelons, to the wet soils of the Zook- 
Dockery-Blackoar association, which are suitable for the 
production of vegetables. The selection of a site for the 
production of specialty crops is dependent upon the re- 
quirements of the particular crops, and site location 
should be considered individually, not collectively. 
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Most soils are not suited to the production of commer- 
cially valuable forest products. The main commercial 
value of the woodlands in the survey area is for fire- 
wood. The soils of the Mandeville-Norris-Bolivar associ- 
ation are well suited to the production of this commodity. 
Other soil associations are too wet for commercial wood 
production. 


The soils of the Mandeville-Norris-Bolivar association 
are well suited to parks and extensive recreation areas. 
Forests enhance the beauty of most areas of these soils. 
All of the soils can provide suitable wildlife habitat and 
recreational opportunities. 


Soil maps for detailed planning 


The map units on the detailed soil maps at the back of 
this survey represent the soils in the survey area. The 
map unit descriptions in this section, along with the soil 
maps, can be used to determine the suitability and po- 
tential of a soil for specific uses. They also can be used 
to plan the management needed for those uses. More 
information on each map unit, or soil, is given under 
“Use and management of the soils.” 


Each map unit on the detailed soil maps represents an 
area on the landscape and consists of one or more soils 
for which the unit is named. 


A symbol identifying the soil precedes the map unit 
name in the soil descriptions. Each description includes 
general facts about the soil, a brief description of the soil 
profile, and a listing of the principal hazards and limita- 
tions to be considered in planning management. 


Soils that have profiles that are almost alike make up 
a soil series. Except for differences in texture of the 
surface layer or of the underlying material, all the soils of 
a series have major horizons that are similar in composi- 
tion, thickness, and arrangement. 


Soils of one series can differ in texture of the surface 
layer or of the underlying material. They also can differ in 
slope, stoniness, salinity, wetness, degree of erosion, 
and other characteristics that affect their use. On the 
basis of such differences, a soil series is divided into so// 
phases. Most of the areas shown on the detailed soil 
maps are phases of soil series. The name of a soil 
phase commonly indicates a feature that affects use or 
management. For example, Sampsel silty clay loam, 2 to 
5 percent slopes, is one of several phases in the Samp- 
sel series. 


Some map units are made up of two or more major 
soils, such as soil complexes. A so// complex consists of 
two or more soils in such an intricate pattern or in such 
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small areas that they cannot be shown separately on the 
soil maps. The pattern and proportion of the soils are 
somewhat similar in all areas. Snead-Rock outcrop com- 
plex, 5 to 14 percent slopes, is an example. 


Most map units include small scattered areas of soils 
other than those for which the map unit is named. Some 
of these included soils have properties that differ sub- 
stantially from those of the major soil or soils. Such 
differences could significantly affect use and manage- 
ment of the soils in the map unit. The included soils are 
identified in each map unit description. Some small areas 
of strongly contrasting soils are identified by a special 
symbol on the soil maps. 


This survey includes miscellaneous areas. Such areas 
have little or no soil material and support little or no 
vegetation. Pits, quarries is an example. Miscellaneous 
areas are shown on the soil maps. Some that are too 
small to be shown are identified by a special symbol on 
the soil maps. 


Table 5 gives the acreage and proportionate extent of 
each map unit. Other tables (see "Summary of tables") 
give properties of the soils and the limitations, capabili- 
ties, and potentials for many uses. The Glossary defines 
many of the terms used in describing the soils. 


BaB—Barco loam, 2 to 5 percent slopes. This 
gently sloping, well drained soil is on convex ridgetops, 
ridge points, and upper parts of side slopes. Areas are 
irregular in shape and range from 5 to 40 acres. 


Typically, the surface layer is dark brown loam about 
12 inches thick. The subsoil is about 20 inches thick. 
The upper part is dark yellowish brown, very friable clay 
loam; the lower part is dark yellowish brown and strong 
brown, friable clay loam. The substratum to a depth of 
45 inches or more is mixed, pale yellow, olive yellow, 
red, and strong brown soft sandstone. Scattered sand- 
stone rocks are on the surface in some areas. 


Included with this soil in mapping are small areas of 
deep, moderately well drained Deepwater soils and mod- 
erately deep, well drained Bolivar soils. Deepwater soils 
are in broad, nearly level areas where the loess mantle 
becomes thicker. Bolivar soils are on the more sloping 
ridge points where forest has encroached on the prairie. 
These included soils make up 5 to 15 percent of the 
unit. 


Permeability is moderate, available water capacity is 
high, and surface runoff from cultivated areas is medium 
in this Barco soil. Reaction is strongly acid or very 
strongly acid in the subsoil and varies widely in the 
surface layer as a result of liming. Natural fertility is 
medium, and the organic matter content is high. The 
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surface layer is very friable and easily tilled throughout a 
fairly wide range in moisture content. In most places, 
root development is restricted below a depth of 20 to 40 
inches by soft sandstone. 

Most areas of this soil are in fescue pasture. The 
potential is good for small grain and other cool-season 
annuals. It is fair to poor for sanitary facilities and build- 
ing site development. 

This soil is suited to small grain, hay, and pasture. 
Corn, sorghums, and soybeans can be grown, but yields 
are reduced in most years by drought. If the soil is 
cultivated, there is a hazard of erosion damage. Mini- 
mum tillage, winter cover crops, and grassed waterways 
help to prevent excessive soil loss. In a few areas, 
slopes are long and smooth enough to be terraced and 
farmed on the contour. Returning crop residue to the soil 
or the regular addition of other organic material helps to 
improve fertility, reduce crusting, and increase water infil- 
tration. 

The use of the soil as pastureland or hayland effec- 
tively controls erosion. Overgrazing or grazing when the 
soil is too wet, however, causes surface compaction, 
excessive runoff, and poor tilth. Proper stocking, pasture 
rotation, timely deferment of grazing, and restricted use 
during wet periods help to keep the pasture and soil in 
good condition. 

This soil is suited to building site development if foot- 
ings and foundations are designed to prevent structural 
damage caused by the shrinking and swelling of the soil. 
The underlying sandstone is relatively soft and rippable 
in most places. Because of the moderate depth to bed- 
rock, all sanitary facilities should be designed to over- 
come this limitation, or they should be connected to 
commercial treatment facilities. The soil does not have 
sufficient strength and stability to support vehicular traf- 
fic, but this limitation can be corrected by replacing the 
surface layer with suitable base material. 

This soil is in capability subclass lle. It is not assigned 
to a woodland group. 


BaC—Barco loam, 5 to 9 percent slopes. This mod- 
erately sloping, well drained soil is on ridge points and 
short, uneven side slopes. Areas are irregular in shape 
and range from 10 to 65 acres. 

Typically, the surface layer is dark brown loam about 6 
inches thick. The subsoil is about 28 inches thick. The 
upper part is dark brown, very friable loam; the middle 
part is brown, very friable clay loam; and the lower part 
is strong brown, very friable clay loam. The substratum 
to a depth of 66 inches or more is yellowish brown clay 
loam over pale yellow, soft rippable sandstone. In some 
eroded areas, the surface layer is less than 5 inches 
thick. In places, sandstone rocks are scattered on the 
surface. In some areas, the subsoil is thicker. 

Included with this soil in mapping are small areas of 
moderately deep, well drained Bolivar soils; deep, mod- 
erately well drained Deepwater soils; and poorly drained 
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Sampsel soils. Bolivar soils are in lower positions on the 
slope than this Barco soil, where timber vegetation ad- 
vanced into areas of predominantly prairie. Deepwater 
soils typically are adjacent to Barco soils, where the 
underlying material is shale and the loess mantle is 
thicker. Sampsel soils are in shallow depressions and 
along drainageways. These included soils make up 5 to 
15 percent of the unit. 

Permeability is moderate, available water capacity is 
low or moderate, and surface runoff from cultivated 
areas is medium in this Barco soil. Reaction is strongly 
acid or very strongly acid in the subsoil and varies widely 
in the surface layer as a result of liming. Natural fertility 
is medium, but organic matter content is moderately low 
as a result of the loss of the surface layer by erosion. 
The surface layer is very friable and easily tilled through- 
out a fairly wide range in moisture content. It tends to 
erode, however, if left bare during rainy periods. Root 
development is restricted below a depth of 20 to 40 
inches by sandstone bedrock. 

Most areas of this soil are in fescue pasture. The 
potential is good for small grain and other cool-season 
annuals. It is fair to poor for sanitary facilities and build- 
ing site development. 

This soil is suited to small grain, hay, and pasture. 
Corn, sorghums, and soybeans can be grown in some of 
the less sloping areas, but yields are reduced in most 
years by drought. If the soil is cultivated, there is a 
hazard of erosion damage. Minimum tillage, winter cover 
crops, and grassed waterways help prevent excessive 
soil loss. In a few areas, slopes are long and smooth 
enough to be terraced and farmed on the contour. Re- 
turning crop residue to the soil or the regular addition of 
other organic material helps to improve fertility, reduce 
crusting, and increase water infiltration. 

The use of the soil as pastureland or hayland effec- 
tively controls erosion. Overgrazing or grazing when the 
Soil is too wet, however, causes surface compaction, 
excessive runoff, and poor tilth. Proper stocking, pasture 
rotation, timely deferment of grazing, and restricted use 
during wet periods help to keep the pasture and soil in 
good condition. 

This soil is suited to building site development that fits 
the slope. Foundations and footings should be construct- 
ed to prevent structural damage caused by the shrinking 
and swelling of the soil. The underlying sandstone beds 
are relatively soft and rippable in most places. Because 
of the moderate depth to bedrock, all sanitary facilities 
should be designed to overcome this limitation, or they 
should be connected to commercial treatment facilities. 
The soil does not have sufficient strength and stability to 
support vehicular traffic, but this limitation can be cor- 
rected by replacing the surface layer with suitable base 
material. 

This soil is in capability subclass IVe. It is not assigned 
to a woodland group. 
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Bk—Blackoar silt loam. This nearly level, poorly 
drained soil is on bottom lands between streams, or 
former streams, and the uplands. Areas are irregular in 
shape and range from 5 to 200 acres. Most areas are 
occasionally flooded. 

Typically, the surface layer is very dark grayish brown, 
very friable silt loam about 8 inches thick. The subsur- 
face layer is very dark gray, very friable silt loam about 
14 inches thick. The subsoil is dark gray, very friable silt 
loam about 21 inches thick. The substratum to a depth 
of 65 inches or more is dark gray silt loam. In places, the 
soil is silty clay loam throughout or some horizons are 
silty clay loam. 

Included with this soil in mapping are small areas of 
moderately well drained Nodaway soils and finer textured 
Zook soils. Nodaway soils are on natural levees along 
streams and former channels of streams. Zook soils are 
in depressions where slack water deposited fine textured 
material. These included soils make up 5 to 15 percent 
of the area. 

Permeability ìs moderate, available water capacity is 
high, and runoff is slow in this Blackoar soil. The surface 
layer and subsoil are medium acid to neutral. Natural 
fertility and organic matter content are high. The surface 
layer is friable and easily tilled. A seasonal high water 
table is within a depth of 1 foot. 

Most areas of this soil are farmed. The potential is 
good for cultivated crops, hay, pasture, and some trees, 
if the soil is protected from flooding. Potential is fair for 
wildlife habitat. It is poor for most sanitary facilities and 
building site development. 

This soil is suited to corn, soybeans, sorghums, small 
grain, and legumes for hay and pasture. If the soil is 
cultivated, early maturing crops should be used to avoid 
flooding in spring and fall. Minimum tillage, winter cover 
crops, and residue should be used to maintain tilth and 
increase water infiltration. 

Grasses and legumes for hay and pasture grow well. 
Selected varieties need to be able to tolerate floods and 
the high water table. Grazing and haying when the soil is 
wet cause surface compaction and poor tilth. Proper 
stocking, pasture rotation, timely deferment of grazing, 
and restricted use during wet periods help to keep the 
pasture and soil in good condition. 

This soil is suited to trees that tolerate wet conditions, 
and some areas remain in native hardwoods. Pin oak, 
eastern cottonwood, and pecan trees grow well. Seed- 
ling mortality and the use of equipment are limitations to 
producing trees. Management operations need to be 
done during dry periods. 

This soil is suited to openland or wetland wildlife. It is 
suited to plantings of wetland cover. Shallow-water im- 
poundments can be constructed to improve wetland 
habitat. Openland wildlife can be encouraged by main- 
taining fields in which grain and seed crops are available 
for food and border cover for protection. 
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This soil generally is not suited to buildings and sani- 
tary facilities because of flooding in most areas, the 
seasonal high water table, and low strength. Roads con- 
structed on this soil need to be protected from flooding 
and constructed to prevent the soil from giving way 
under loads. 

This soil is in capability subclass llw and woodland 
ordination group 3w. 


8002-8011۷۵۲ loam, 5 to 9 percent slopes, eroded. 
This moderately sloping, well drained soil is on convex 
ridgetops and uneven side slopes. Areas are irregular in 
shape and range from 6 to 100 acres. 

Typically, the surface layer is dark brown loam about 8 
inches thick. The subsurface layer is brown loam about 3 
inches thick. The subsoil is about 18 inches thick. The 
upper part is dark brown, very friable clay loam; and the 
lower part is yellowish red, friable clay loam. The sub- 
stratum to a depth of 36 inches is dark yellowish brown, 
soft weathered sandstone interbedded with clay loam. In 
places, the subsoil is thicker. In some areas, the surface 
layer has been mixed with the upper part of the subsoil 
by plowing and is dark yellowish brown or strong brown 
clay loam. 

Included with this soil in mapping are small areas of 
soils that are less than 20 inches deep over sandstone. 
Also included are well drained Barco soils and moderate- 
ly well drained Mandeville soils. Barco soils are in higher 
positions on the slope than this Bolivar soil, where prairie 
vegetation advanced into predominantly timbered areas. 
Mandeville soils occupy the same position on the land- 
scape as Bolivar soils, but these soils formed in shale 
bedrock. These included soils make up 2 to 10 percent 
of the unit. 

Permeability is moderate, available water capacity is 
low or moderate, and surface runoff is medium in this 
Bolivar soil. Reaction ranges from medium acid to very 
strongly acid in the subsoil and varies widely in the 
surface layer as a result of liming. Natural fertility and 
organic matter content are low. The surface layer is very 
friable and easily tilled throughout a fairly wide range in 
moisture content. It tends to erode when plowed, and 
gullies and rills form in cultivated areas. Root develop- 
ment is restricted below a depth of about 36 inches by . 
soft sandstone bedrock. 

Most areas of this soil are used for pasture, and a 
small acreage is used for hay production (fig. 9). The 
potential is poor for cultivated crops, but it is good for 
hay, pasture, and trees. It is good for most wildlife and 
recreational uses and poor to fair for sanitary facilities 
and building site development. 


This soil is generally not suited to corn, soybeans, and 
sorghums, but it is suited to small grain and to grasses 
and legumes for hay and pasture. If the soil is cultivated, 
there is 8 hazard of further erosion damage. Minimum 
tillage, winter cover crops, grassed waterways, and ter- 
races help to prevent excessive soil loss. In a few areas, 
included soils are too shallow over sandstone for ter- 
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Figure 9.—lmproved pasture on Bolivar loam. 


races. Yields are reduced by insufficient soil moisture in 
most summers. Returning crop residue to the soil or the 
regular addition of other organic material helps to im- 
prove fertility, reduce crusting, and increase water infiltra- 
tion. 

The use of the soil as pastureland or hayland effec- 
tively controls erosion. Overgrazing or grazing when the 
Soil is wet, however, causes surface compaction, exces- 


sive runoff, and erosion. Proper stocking, pasture rota- 
tion, timely deferment of grazing, and restricted use 
during wet periods help to keep the pasture and soil in 
good condition. 

This soil is suited to trees, and a few areas remain in 
native hardwoods. Seeds, cuttings, and seedlings survive 
and grow well if competing vegetation is controlled or 
removed by site preparation; by controlled burning; or by 
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spraying, cutting, or girdling. There are no hazards or 
limitations to planting or harvesting trees. 

This soil is suitable for building site development if the 
design allows for the moderate depth to sandstone bed- 
rock. This bedrock can be ripped in most places. The 
soil is generally not suited to onsite waste disposal sys- 
tems because of the moderate depth to sandstone bed- 
rock. Sanitary facilities should be designed to overcome 
this limitation, or they should be connected to commer- 
cial sewers or treatment facilities. The soil can support 
vehicular traffic, but because of its moderate shrink-swell 
potential, the upper layers should be replaced with a 
suitable base material. 

This soil is in capability subclass IVe and woodland 
ordination group 40. 


BoD2—Bolivar fine sandy loam, 9 to 14 percent 
slopes, eroded. This strongly sloping, well drained soil 
is on convex, short, uneven side slopes. Areas are irreg- 
ular in shape and range from 10 acres to more than 80 
acres. 

Typically, the surface layer is dark brown and yellowish 
brown, very friable fine sandy loam about 5 inches thick. 
The subsurface layer is light yellowish brown, very friable 
fine sandy loam about 3 inches thick. The subsoil is 
about 16 inches thick. The upper part is light yellowish 
brown, very friable fine sandy loam; and the lower part is 
brownish yellow, very friable loam. The substratum to a 
depth of about 35 or more inches is pale olive, soft 
weathered sandstone. In some areas, the subsoil is not 
so thick and sandstone is nearer the surface. In some 
small areas that are not eroded the surface layer is 
thicker. 

Included with this soil in mapping are areas with steep- 
er slopes and breaks that have rock outcrops and rocks 
and boulders on the surface. Also included are small 
areas of moderately well drained Mandeville soils and 
well drained Norris soils. Mandeville soils are in areas 
where the slope is not so steep as this Bolivar soil, and 
shale is the parent material. Norris soils are adjacent to 
Bolivar soils, and they formed in shale bedrock. These 
soils make up about 15 percent of the unit. 

Permeability is moderate, available water capacity is 
low, and surface runoff is rapid in this Bolivar soil. Reac- 
tion ranges from medium acid to very strongly acid in the 
subsoil and varies widely in the surface layer. Natural 
fertility and organic matter content are low. Root devel- 
opment is restricted below a depth of about 36 inches by 
soft sandstone bedrock. 

Most areas of this soil are forested. The potential is 
fair for trees and for grass for pasture and hay. it is fair 
to poor for sanitary facilities and building site develop- 
ment. 

This soil is generally not suitable for corn, soybeans, 
sorghums, and small grain. If the soil is cultivated, there 
is a hazard of further erosion. Yields are reduced if there 
is a summer drought. 
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This soil is suited to pasture and hay. Major limitations 
are the low available water supply and rocks and boul- 
ders on the surface in some areas. Management that 
maintains an adequate plant cover and ground mulch 
helps to prevent excessive soil loss and improves mois- 
ture supplying capacity by reducing runoff. Proper stock- 
ing, uniform grazing, and a planned grazing system help 
to keep the grass and soil in good condition. 

This soil is suited to trees, and most areas remain in 
native hardwoods. Seeds, cuttings, and seedlings survive 
and grow well if competing vegetation is controlled or 
removed by site preparation; by prescribed burning; or by 
spraying, cutting, or girdling. There are no hazards or 
limitations to planting or harvesting except in those areas 
where rocks and boulders are on the surface. 

This soil is suited to building site development if foun- 
dations and footings are designed to fit the slope and 
the moderate depth to sandstone. This soil is generally 
not suitable for onsite waste disposal systems because 
of the slope and the moderate depth to sandstone bed- 
rock. Sanitary facilities should be designed to overcome 
these limitations, or they should be connected to com- 
mercial treatment facilities. The soil can support vehicu- 
lar traffic, but because of its moderate shrink-swell po- 
tential, the upper layers should be replaced with a suit- 
able base material. 

This soil is in capability subclass Vle and woodland 
ordination group 40. 


Br—Bremer silty clay loam. This nearly level to 
gently sloping, poorly drained soil is on second bottoms 
and terraces. It is subject to rare flooding. Areas are 
irregular in shape and range from 3 to 20 acres. 

Typically, the surface layer is very dark gray, friable 
silty clay loam about 10 inches thick. The subsoil is 
about 53 inches thick. The upper part is very dark gray, 
firm silty clay loam; the middle part is very dark gray, 
firm, mottled silty clay; and the lower part is dark gray, 
firm, mottled silty clay loam. Escarpments and toe slopes 
are in some areas of this unit. 

Included with this soil in mapping are small areas of 
somewhat poorly drained Freeburg and Lightning soils. 
These soils are on or near the escarpments where 
timber influences soil formation. These included soils 
make up 5 to 10 percent of the unit. 

Permeability is slow, available water capacity is high, 
and runoff is slow in this Bremer soil. Reaction is slightly 
acid in the subsoil. Organic matter content and natural 
fertility are high. The surface layer is friable and easily 
tilled, but the soil tends to remain wet. If tilled while wet, 
the surface layer crusts or puddles. Erosion is a hazard 
on terrace escarpments and toe slopes if erosion control 
practices are not used. 

Most areas of this soil are farmed. The potential is 
good for cultivated crops, hay, and pasture. It is poor for 
sanitary facilities and building site development. 


16 


This soil is suited to corn, soybeans, sorghums, srnall 
grain, and grasses and legumes for hay and pasture (fig. 
10). If the soil is cultivated, drainage is needed in the 
broad, nearly level areas and erosion control is needed 
on escarpments and toe slopes. Open ditches, water- 
ways, minimum tillage, and cover crops are needed. Re- 
turning crop residue to the soil or the regular addition of 
organic material helps to improve fertility, reduce crust- 
ing, and increase water infiltration. 

This soil is suited to pasture or hay if water-tolerant 
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grasses and legumes are grown. Timely deferment of 
grazing and restricted use during wet periods help to 
keep the pasture and soil in good condition. 

This soil generally is not suitable for building site de- 
velopment and sanitary facilities. Wetness, the shrink- 
swell potential, low strength, and possibility of flooding 
are limitations. 

This soil is in capability subclass llw and woodland 
ordination group 3w. 


Figure 10.—Fescue hay on Bremer silty clay loam. 
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DpB—Deepwater silt loam, 2 to 5 percent slopes. 
This gently sloping, moderately well drained soil is on 
convex ridgetops and side slopes. Areas are irregular in 
shape and range from 5 to 50 acres. 

Typically, the surface layer is dark brown, very friable 
silt loam about 10 inches thick. The subsoil is about 65 
inches thick. The upper part is very dark grayish brown, 
friable silty clay loam; the middle part is dark brown and 
brown, friable silty clay loam; and the lower part is yel- 
lowish brown, firm silty clay loam. In places, the subsoil 
is not so thick. In some areas the surface layer is loam, 
and in some areas the subsoil is clay loam and sand- 
stone is the dominant bedrock. These areas are near 
Barco soils. 

Included with this soil in mapping are small areas of 
well drained Barco soils and moderately well drained 
Mandeville soils. Also included are areas of poorly 
drained Haig soils and somewhat poorly drained Samp- 
sel soils. Barco soils are in areas where the loess mantle 
is thinner and sandstone is the dominant parent material. 
Mandeville soils are on the more sloping ridge points 
where timber vegetation has influenced soil formation. 
Haig and Sampsel soils are in shallow depressions and 
nearly level areas. Included soils make up 5 to 15 per- 
cent of the unit. 

Permeability is moderate, available water capacity is 
high, and surface runoff from cultivated areas is medium 
in this Deepwater soil. Reaction is neutral to strongly 
acid in the subsoil and varies widely in the surface layer 
as a result of liming. Natural fertility and organic matter 
content are high. The surface layer is very friable and 
easily tilled throughout a fairly wide range in moisture 
content. The shrink-swell potential is moderate. 

Most areas of this soil are farmed. The potential is 
good for cultivated crops, hay, pasture, and trees. ቪ is 
fair to good for sanitary facilities and building site devel- 
opment. 

This soil is suited to corn, soybeans, sorghum, small 
grain, and grasses and legumes for hay and pasture. 
Minimum tillage, contour farming, winter cover crops, and 
grassed waterways help to prevent excessive erosion. In 
a few areas, slopes are long enough to be terraced and 
farmed on the contour. Returning crop residue to the soil 
or the regular addition of other organic material helps to 
improve fertility and increase water infiltration. 

The use of the soil as pastureland and hayland effec- 
tively controls erosion. Overgrazing or grazing when the 
soil is too wet, however, causes surface compaction, 
excessive runoff, and poor tilth. Proper stocking, pasture 
rotation, timely deferment of grazing, and restricted use 
during wet periods help to keep the pasture and soil in 
good condition. 

This soil is suited to trees. Seeds, cuttings, and seed- 
lings survive and grow well if competing vegetation is 
controlled or removed by site preparation; by controlled 
burning; or by spraying, cutting, or girdling. There are no 
hazards or limitations to planting or harvesting trees. 
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This soil is suited to building site development and to 
onsite waste disposal if proper design and installation 
procedures are used. It supports vehicular traffic if the 
base material is strengthened or replaced. The moderate 
permeability is a limitation to septic tank filter fields, but 
this limitation can be overcome by increasing the size of 
the field. 

This soil is in capability subclass lle and woodland 
ordination group 20. 


DpC2—Deepwater silt loam, 5 to 9 percent slopes, 
eroded. This moderately sloping, moderately well 
drained soil is on convex side slopes and ridge points. 
Areas are irregular in shape and range from 2 to 45 
acres. 

Typically, the surface layer is dark brown, very friable 
silt loam about 8 inches thick. The subsoil is about 40 
inches thick. The upper part is dark brown, friable silty 
clay loam, and the lower part is yellowish brown, firm 
silty clay loam. The substratum is brown, mottled silty 
clay loam to a depth of 54 inches or more. In places, the 
subsoil is not so thick. In some areas, the surface layer 
is loam, and in some areas, the subsoil is clay loam and 
sandstone is the dominant bedrock. In some areas 
where the surface layer has been mixed with the original 
surface layer by plowing, the surface layer is dark brown 
silty clay loam. 

Included with this soil in mapping are small areas of 
well drained Barco and Polo soils. Also included are 
small areas of somewhat poorly drained Sampsel and 
Gorin soils. Barco and Polo soils are on higher positions 
on slopes and in areas of ridge breaks. Sampsel and 
Gorin soils are near the heads of drainageways and in 
shallow depressions. These included soils make up 5 to 
15 percent of the unit. 

Permeability is moderate, available water capacity is 
high, and surface runoff is medium in this Deepwater 
soil. Reaction is neutral to strongly acid in the subsoil. It 
varies widely in the surface layer as a result of liming. 
Natural fertility and organic matter content are high. The 
surface layer is very friable and easily tilled throughout a 
wide range in moisture content. In areas where the sur- 
face layer is mixed with the subsoil, it tends to crust or 
puddle after hard rains. 

Most areas of this soil are farmed. The potential is 
good for cultivated crops, hay, pasture, and trees. It is 
fair to good for most engineering uses. 

This soil is suited to corn, soybeans, sorghums, small 
grain, and grasses and legumes for hay and pasture. 
Minimum tillage, winter cover crops, and grassed water- 
ways help to prevent excessive erosion. In some areas, 
slopes are long and smooth enough to be terraced and 
farmed on the contour. Returning crop residue to the soil 
or the regular addition of other organic material helps to 
improve fertility, reduce crusting, and increase water infil- 
tration. 
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Grasses and legumes for pasture and hay are well 
suited to this soil, and they are effective in controlling 
erosion. Adequate fertility needs to be maintained for 
maximum growth. Pasture should not be grazed when 
too wet to avoid packing and crusting, and it should be 
clipped if grazed unevenly. Hay should be harvested at 
the proper time and height to allow maximum growth. 

This soil is suited to trees. Seeds, cuttings, and seed- 
lings survive and grow well if competing vegetation is 
controlled or removed by site preparation; by controlled 
burning; or by spraying, cutting, or girdling. There are no 
hazards or limitations to planting or harvesting trees. 
Stocking rates should be maintained at a level that pro- 
tects the soil from erosion. 

This soil is suited to building site development and 
onsite waste disposal if proper design and installation 
procedures are used. It does not have sufficient strength 
and stability for local roads and streets, but this limitation 
can be corrected by strengthening or replacing the base 
material. The moderate permeability is a limitation to 
septic tank absorption fields, but this limitation can be 
overcome by increasing the size of the field. 

This soil is in capability subclass Ille and woodland 
ordination group 20. 


Dt—Dockery silty clay loam. This nearly level, some- 
what poorly drained soil is on bottom land where 
streams and former meanders have formed natural 
levees. Areas range from 20 acres to more than 100 
acres, and they range from long and narrow to wide. 
Most areas are frequently flooded. 

Typically, the surface layer is very dark grayish brown 
silty clay loam about 9 inches thick. The underlying 
layers are dark grayish brown silty clay loam; grayish 
brown silt loam; and grayish brown, mottled silt loam to a 
depth of 60 inches or more. In places, dark, fine textured 
layers are at a depth of 20 to 40 inches. 

Included with this soil in mapping are small areas of 
moderately well drained Nodaway soils and poorly 
drained Zook soils. Nodaway soils are along natural 
levees. Zook soils are in low depressions where slack 
water has deposited fine textured material. These includ- 
ed soils make up 4 to 7 percent of the unit. 

Permeability is moderate, available water capacity is 
high, and surface runoff is slow in this Dockery soil. 
Reaction is slightly acid or neutral. Natural fertility and 
organic matter content are high. The surface layer is 
friable and easily tilled, but flooding, slow runoff, and a 
high water table at a depth of 1 foot to 3 feet limit tillage. 

Most areas of this soil are farmed. The potential is 
good for cultivated crops, hay, pasture and some trees if 
the soil is protected from flooding. It is poor for sanitary 
facilities and building site development. 

This soil is suited to corn, soybeans, sorghums, and 
small grain if it is protected from flooding. Minimum til- 
lage, winter cover crops, and crop residue are needed to 
maintain tilth and increase water infiltration. 
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Grasses and legumes for hay and pasture grow well. 
Selected varieties need to be able to tolerate floods and 
the high water table. Grazing and haying when the soil is 
wet causes surface compaction and poor tilth. Proper 
stocking, pasture rotation, timely deferment of grazing, 
and restricted use during wet periods keep the pasture 
and soil in good condition. 

This soil is suited to trees that tolerate wet conditions, 
and some areas remain in native hardwoods. Pin oak, 
eastern cottonwood, and pecan trees grow well. Use of 
equipment and plant competition are limitations to pro- 
ducing trees. Management practices need to be done 
during dry periods. 

This soil is suited to openland or wetland wildlife. Wet- 
land plants grow on this soil, but growth and food pro- 
duction are average. Shallow-water impoundments can 
be constructed to improve wetland habitat. Openland 
wildlife can be encouraged by maintaining a maximum 
interspersion of fields in which grain and seed crops are 
available for feed and border cover for protection. 

This soil is generally not suited to sanitary facilities 
and building site development because of frequent flood- 
ing in most areas and low strength under loads. Build- 
ings and roads need to be protected from flooding and 
constructed to prevent the soil from giving way under 
loads. The soil is a good source of topsoil. 

This soil is in capability subclass llw and woodland 
ordination group 3w. 


Fs—Freeburg silt loam. This nearly level to gently 
sloping, somewhat poorly drained soil is on terraces and 
second bottoms. It is subject to rare flooding. Areas are 
irregular in shape and range from 3 to 20 acres. 

Typically, the surface layer is dark brown, very friable 
silt loam about 7 inches thick. The subsurface layer is 
brown, very friable silt loam about 6 inches thick. The 
subsoil is about 46 inches thick. The upper part is brown, 
very friable silt loam; the middle part is dark grayish 
brown and brown, friable, mottled silty clay loam; and the 
lower part is dark brown, friable, mottled silty clay loam. 
The substratum to a depth of 60 inches or more is dark 
brown, friable, mottled silty clay loam. In places, the 
surface layer is darker and the subsurface layer is gray. 
In some areas, the surface layer has been mixed with 
the upper part of the subsoil by plowing. These areas 
are on escarpments at the edge of the unit. On a few 
individual terraces, air and water movement is better and 
the soil is darker. 

Included with this soil in mapping are small areas of 
poorly drained Bremer soils and somewhat poorly 
drained Lightning soils. These soils are in nearly level 
areas or depressions near the center of the unit. The 
included soils make up about 5 percent of the unit. 

Permeability is moderately slow, available water ca- 
pacity is high, and surface runoff is slow in this Freeburg 
soil. Reaction is medium acid to very strongly acid in the 
subsoil. Natural fertility and organic matter content are 
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low, but the soil responds well to fertilization. The sur- 
face layer is very friable and easily tilled, but it remains 
wet for long periods because it is nearly level. 

Most areas of this soil are farmed. The potential is 
good for cultivated crops, hay, pasture, and trees. It is 
poor for sanitary facilities and building site development. 

This soil is suited to sorghums, soybeans, small grain, 
and grasses and legumes for hay and pasture. If the soil 
is cultivated, there is a hazard of wetness during planting 
and harvesting. Minimum tillage, winter cover crops, and 
contouring on the escarpments help to control erosion. 
Returning crop residue to the soil or the regular addition 
of other organic material helps to improve fertility, reduce 
crusting, and increase water infiltration. 

This soil produces high quality grasses and legumes 
for hay and pasture if water-tolerant species are grown. 
Restricted use during wet periods helps to keep the 
pasture and soil in good condition and reduces surface 
compaction. 

This soil is suited to openland wildlife. Diversity, inter- 
spersion, and the edge effect should be established by 
planting hedgerows and field borders and controlling 
brush. The soil is suited to wetland wildlife. Drainage 
should be avoided, and shallow impoundments and 
plantings should be established. 

This soil is generally not suitable for building site de- 
velopment and onsite waste disposal. It is a poor site for 
streets and roads. Sewage lagoons can be built if the 
site is above flood level. 

This soil is in capability subclass llw and woodland 
ordination group 3o. 


GoC2—Gorin silt loam, 5 to 9 percent slopes, 
eroded. This moderately sloping, somewhat poorly 
drained soil is on convex side slopes. Areas are irregular 
in shape and range from 4 to 50 acres. 

Typically, the surface layer is dark brown, very friable 
silt loam about 5 inches thick. The subsoil is about 55 
inches thick. The upper part is brown, firm silty clay; the 
middle part is light grayish brown and yellowish brown, 
firm, mottled .silty clay loam; and the lower part is brown, 
firm silty clay loam. In places, the subsoil is not so thick. 
In a few areas that are not eroded, the silt loam surface 
layer is 12 to 15 inches thick. In some areas, all of the 
surface layer has been removed by rills and gullies and 
is silty clay loam or silty clay. 

included with this soil in mapping are small areas of 
moderately well drained Deepwater soils and somewhat 
poorly drained Sampsel soils. Deepwater soils are on 
narrow ridge points and the upper parts of side slopes 
above Gorin soils. Sampsel soils are along the upper 
slopes and heads of drainageways. The included soils 
make up 5 to 15 percent of the unit. 

Permeability is slow, available water capacity is high, 
and surface runoff from cultivated areas is medium in 
this Gorin soil. Reaction ranges from neutral to strongly 
acid in the subsoil and varies widely in the surface layer 
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as a result of liming. Natural fertility is medium, and 
organic matter content is low because of erosion. The 
surface layer varies in texture over most of the area. It is 
friable and easily tilled in uneroded areas, firm and hard 
to till in eroded areas, and almost untillable in severely 
eroded spots. It tends to crust or puddle after hard rains, 
especially in eroded areas where the surface layer con- 
tains subsoil material. Root development is restricted in 
some areas because of the compact, fine textured sub- 
Soil. 

Most areas of this soil are in grass for pasture and 
hay. The potential is good for grasses and legumes for 
pasture and hay. It is poor for sanitary facilities and 
building site development. 

Cultivated crops can be grown on this soil, but yields 
are reduced by erosion and by drought in July and 
August in most years. Minimum tillage, winter cover 
crops, and grassed waterways help to prevent excessive 
soil loss. In a few areas, slopes are long and smooth 
enough to be terraced and farmed on the contour. Re- 
turning crop residue to the soil or the regular addition of 
other organic material helps to improve fertility, reduce 
crusting, and increase water infiltration. 

This soil is suited to grasses and legumes for hay and 
pasture. The main concerns of management are related 
to the low natural fertility. An adequate plant cover and 
ground mulch help to prevent excessive soil loss and 
improve the moisture supplying capacity by reducing 
runoff. Proper stocking, uniform grazing distribution, 
timely deferment of grazing, and a planned grazing 
system help to keep the pasture and soil in good condi- 
tion. 

This soil is suited to trees. The seeds, cuttings, and 
seedlings survive and grow well if competing vegetation 
is controlled or removed. There are no hazards or limita- 
tions to planting or harvesting trees. 

This soil is suited to building site development if foun- 
dations and footings are designed to prevent structural 
damage caused by the shrinking and swelling of the soil. 
Sanitary facilities should be designed to overcome the 
limitations, or they should be connected to commercial 
sewers and treatment facilities. Local roads and streets 
need to be graded to shed water, and suitable base 
material needs to be hauled in from another location. 

This soil is in capability subclass IVe and woodland 
ordination group 4c. 


Hg—Haig silt loam. This nearly level, poorly drained 
soil is on broad, convex ridgetops. Areas are long and 
wide and range from 80 to 300 acres. 

Typically, the surface layer is black silt loam about 7 
inches thick. The subsurface layer is black, friable silty 
clay loam about 3 inches thick. The subsoil is about 54 
inches thick. The upper part is black, firm silty clay loam; 
the middle part is black, very firm, mottled silty clay; and 
the lower part is grayish brown, mottled silty clay and 
gray, mottled silty clay loam (fig. 11). In some areas the 
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surface layer is browner. On some of the narrower 
ridges, the slope is about 3 percent. 


Figure 11.—Profile of Haig silt loam showing coarse blocky 
structure. 
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Included with this soil in mapping are small areas of 
somewhat poorly drained Macksburg and Sampsel soils. 
Macksburg soils are on the more nearly rounded ridge- 
tops or mounds, and Sampsel soils are near the heads 
of drainageways. These included soils make up 2 to 10 
percent of the unit. 

Permeability is slow or very slow, available water ca- 
pacity is high, and runoff is very slow in this Haig soil. 
Reaction is slightly acid or medium acid in the subsoil. 
Natural fertility and organic matter content are high. The 
surface layer is friable and easily tilled, but the soil is 
slow to dry, which limits tillage in some years. 


Most areas of this soil are farmed. The potential is 
good for cultivated crops, hay, and pasture. It is poor for 
some sanitary facilities and building site development. 


This soil is suited to corn, soybeans, small grain, and 
grasses and legumes for hay and pasture. If the soil is 
cultivated, there is a hazard of erosion damage. Ter- 
races, minimum tillage, winter cover crops, and grassed 
waterways help to prevent excessive soil loss. Returning 
crop residue to the soil or the regular addition of other 
organic material helps to improve fertility, reduce crust- 
ing, and increase water infiltration. 

Grasses and legumes for hay and pasture grow well. 
Selected varieties need to be able to grow well under 
wet conditions. Overgrazing or grazing when the soil is 
too wet causes surface compaction, excessive runoff, 
and poor tilth. Proper stocking, pasture rotation, timely 
deferment of grazing, and restricted use during wet peri- 
ods help to keep the pasture and soil in good condition. 


This soil is suited to building site development if foun- 
dations and footings are designed to prevent structural 
damage caused by the shrinking and swelling of the soil. 
Artificial drainage is needed around buildings to keep the 
soils from becoming saturated. 

Local roads need to be graded to shed water, and 
suitable base material needs to be hauled in from an- 
other location. Properly designed sewage lagoons can 
be used for onsite waste disposal. 

This soil is in capability subclass llw. It is not assigned 
to a woodland ordination group. 


Hp—Haplaquents-Urban land complex. This com- 
plex consists of a nearly level, fine textured, poorly 
drained soil that has been graded, cut, filled or otherwise 
disturbed during construction and urbanization. It is in one 
area of about 1,600 acres on Whiteman Air Force Base. 
It is 55 to 65 percent Haplaquents and 30 to 40 percent 
Urban land. Haplaquents and Urban land are so intricate- 
ly mixed, or so small in size, that it is not practical to 
map them separately. 

Typically, Haplaquents are 55 percent cuts and 45 
percent fills. Cuts range from a few inches to 12 feet and 
average about 5 feet. These cuts cause silty clay loam 
and silty clay material to be exposed at the surface. Fills 
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range from a few inches to 10 feet and average about 4 
feet. The fills also have silty clay loam and silty clay 
material exposed at the surface. 

Urban land is covered by streets, airplane runways, 
taxiways, parking aprons, airplane hangars, and buildings 
that obscure or alter the soil so that identification is not 
feasible. 

Included in mapping are small areas of poorly drained 
Haig soils and somewhat poorly drained Sampsel soils. 
These soils are in relatively undisturbed areas where soil 
identification is still possible. These included soils make 
up about 5 percent of the complex. 

Haplaquents have slow or very slow permeability. Sur- 
face runoff is medium to slow, and available water ca- 
pacity is low to medium. Natural fertility and organic 
matter content are very low to medium. 

Haplaquents are planted to grass for erosion control 
and hay. Because of location, these soils are not suited 
to cultivation. The potential is poor for sanitary facilities 
and building site development. 

Grasses and legumes for hay will grow on Hapla- 
quents. Selected varieties need to tolerate wet condi- 
tions. Management that maintains an adequate plant 
cover and ground mulch helps to prevent excessive soil 
loss and improves moisture supplying capacity by reduc- 
ing runoff. 

This complex is suited to building site development if 
foundations and footings are designed to prevent the 
structural damage caused by the shrinking and swelling 
of the soil. Artificial drainage is needed around the build- 
ings to keep the soil from becoming saturated. Commer- 
cial treatment plants should be used to dispose of 
sewage. Local roads need to be graded to shed water, 
and suitable base material needs to be hauled in from 
another location. 

This complex is not assigned to a capability group or a 
woodland ordination group. 


HtA—Hartwell silt loam, 0 to 2 percent slopes. This 
nearly level, somewhat poorly drained soil is on broad 
ridgetops. Areas are long and broad, follow the ridgetop, 
and range from 50 acres to more than 800 acres. 

Typically, the surface layer is very dark grayish brown, 
very friable silt loam about 8 inches thick. The subsur- 
face layer is grayish brown and light brownish gray, very 
friable silt loam about 4 inches thick. The subsoil is 
about 42 inches thick. The upper part is very dark gray- 
ish brown, very firm silty clay; the middle part is dark 
grayish brown, very firm silty clay; and the lower part is 
light brownish gray, firm, mottled silty clay loam. The 
substratum to a depth of 60 inches or more is grayish 
brown, firm, mottled silty clay loam. In places, the sur- 
face layer is thicker. 

Included with this soil in mapping are small areas of 
somewhat poorly drained Haig soil. This darker soil is on 
ridgetops and makes up about 5 percent of the unit. 
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Permeability is slow, available water capacity is moder- 
ate, and surface runoff is slow in this Hartwell soil. Or- 
ganic matter content and natural fertility are medium. 
Reaction is neutral to strongly acid. Root development 
may be restricted because of the abrupt change in tex- 
ture from the surface layer to the subsoil. 

Most areas of this soil are in grass for pasture and 
hay. The potential is fair for corn, soybeans, grain sor- 
ghum, and small grain. It is poor for sanitary facilities and 
building site development. 

If this soil is cultivated, yields are reduced in many 
years by summer drought. Management that includes 
moisture conservation is needed. Minimum tillage, winter 
cover crops, ground mulch, and returning crop residue to 
the soil or the regular addition of other organic material 
help to improve fertility, reduce crusting, and increase 
water infiltration. 

This soil is suited to pasture and hay. Major limitations 
are the hazard of seasonal wetness, the moderate avail- 
able water capacity, and the low rainfall in summer. Man- 
agement that maintains an adequate plant cover and 
ground mulch improves the moisture supplying capacity. 
Removal of livestock during wet periods helps to protect 
the soil from compaction. Proper stocking, uniform graz- 
ing distribution, timely deferment of grazing, and planned 
grazing help to keep the pasture and soil in good condi- 
tion. 

This soil is suited to building site development if foun- 
dations and footings are designed to prevent the struc- 
tural damage caused by the shrinking and swelling of the 
soil. Artificial drainage is needed around buildings to 
keep the soil from becoming saturated. Local roads need 
to be graded to shed water, and suitable base material 
needs to be hauled in from another location. Sewage 
lagoons should be used for onsite sewage disposal. 

This soil is in capability subclasss llw. It is not as- 
signed to a woodland ordination group. 


HtB2—Hartwell silt loam, 2 to 5 percent slopes, 
eroded. This gently sloping, somewhat poorly drained 
soil is on ridgetops and at the heads of drainageways. 
Areas are irregular in shape and range from 50 to 500 
acres. 

Typically, the surface layer is very dark grayish brown, 
very friable silt loam about 7 inches thick. The subsoil is 
32 inches thick. The upper part is very dark grayish 
brown, firm silty clay; the middle layer is dark grayish 
brown, very firm silty clay loam; and the lower part is 
gray, very firm, mottled silty clay loam. The substratum to 
a depth of about 62 inches is yellowish brown, firm silty 
clay loam. In some areas, this soil is severely eroded 
and the surface layer is silty clay loam. In some areas, 
the surface layer is thicker. 

Included with this soil in mapping are small areas of 
somewhat poorly drained Sampsel soils, moderately well 
drained Deepwater soils, and well drained Barco soils. 
Sampsel soils are on the steeper side slopes. Deepwater 
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soils are in areas where shale bedrock is near the sur- 
face. Barco soils are in areas where sandstone is the 
dominant underlying material. These included soils make 
up about 3 percent of the unit. 

Permeability is slow, available water capacity is moder- 
ate, and surface runoff is slow in this Hartwell soil. Or- 
ganic matter content and natural fertility are medium. 
Reaction is neutral to strongly acid. Root development 
can be restricted because of the abrupt change in tex- 
ture from the surface layer to the subsoil. 

Most areas of this soil are in grass for pasture and 
hay. The potential is fair for corn, soybeans, grain sor- 
ghum, and small grain. It is poor for sanitary facilities and 
building site development. 

If this soil is cultivated, yields are reduced in many 
years by summer drought. Management that includes 
moisture conservation is needed. Minimum tillage, winter 
cover crops, ground mulch, and returning crop residue to 
the soil or the regular addition of other organic material 
help to improve fertility, reduce crusting, and increase 
water infiltration. 

This soil is suited to building site development if foun- 
dations and footings are designed to prevent the struc- 
tural damage caused by the shrinking and swelling of the 
soil. Artificial drainage is needed around buildings to 
keep the soil from becoming saturated. Local roads need 
to be graded to shed water, and suitable base material 
needs to be hauled in from another location. Sewage 
lagoons should be used for onsite sewage disposal. 

This soil is in capability subclass lle. It is not assigned 
to a woodland ordination group. 


HxC—Higginsville silt loam, 4 to 7 percent slopes. 
This moderately sloping, somewhat poorly drained soil is 
on the upper part of convex to slightly concave side 
slopes. Areas are irregular in shape and range from 2 to 
70 acres. 

Typically, the surface layer is black, very friable silt 
loam about 8 inches thick. The subsoil is about 61 
inches thick. The upper part is black, friable silty clay 
loam; the middle part is very dark gray, firm silty clay 
loam; and the lower part is dark grayish brown and gray, 
firm, mottled silty clay loam. In some eroded areas, the 
subsoil is exposed on the surface. It is also exposed on 
the sides of some of the deeper rills. Also included are 
small areas that are eroded. In a few small areas, lime 
concretions are in the substratum. 

Included with this soil in mapping are small areas of 
poorly drained Haig soils and somewhat poorly drained 
Macksburg and Sampsel soils. The nearly level Haig and 
gently sloping Macksburg soils are on broad ridgetops. 
Sampsel soils are on the lower part of drainageways. 
These included soils make up 5 to 10 percent of the 
unit. 

Permeability is slow, available water capacity is high, 
and surface runoff is medium in this Higginsville soil. 
Reaction ranges from slightly acid to strongly acid in the 
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subsoil and varies widely in the surface layer as a result 
of liming. Natural fertility and organic matter content 
mainly are high, but they are low in small areas where 
erosion has removed all of the surface layer. The sur- 
face layer is friable and easily tilled throughout a fairly 
wide range in moisture content. | tends to crust or 
puddle after hard rains, however, in areas where it con- 
tains subsoil material. 

Most areas of this soil are farmed. The potential is 
good for cultivated crops, hay, and pasture. It is fair for 
sanitary facilities and building site development. 

This soil is suited to corn, soybeans, sorghums, small 
grain, and grasses and legumes for hay and pasture. ዘ 
the soil is cultivated, there is a hazard of erosion 
damage. Minimum tillage, winter cover crops, and 
grassed waterways help to prevent excessive soil loss. 
Most areas can be terraced and farmed on the contour. 
Returning crop residue to the soil or the regular addition 
of other organic material helps to improve fertility, reduce 
crusting, and increase water infiltration. 

The use of the soil as pastureland and hayland effec- 
tively controls erosion and improves soil fertility. Over- 
grazing or grazing when the soil is too wet, however, 
causes surface compaction, excessive runoff, and poor 
tilth. Proper stocking, pasture rotation, timely deferment 
of grazing, and restricted use during wet periods keep 
the pasture and soil in good condition. 

This soil is suited to building site development and 
onsite waste disposal if proper design and installation 
procedures are used. Foundations and footings should 
be designed to prevent structural damage caused by the 
shrinking and swelling of the soil. Artificial drainage is 
needed around buildings to keep the soils from becom- 
ing saturated. 

Local roads need to be graded to shed water, and 
suitable base material needs to be hauled in from an- 
other location. Sewage lagoons should be used for 
onsite waste disposal. 

This soil is in capability subclass llle. It is not assigned 
to a woodland ordination group. 


Ka—Kanima shaly silty clay loam, 30 to 60 percent 
slopes. This soil is very steep and well drained. It is in 
spoil areas that remain after strip mining operations. It is 
a mixture of shale, sandstone, limestone, and the original 
mantle of soil that has been radically altered. Excavated 
pits that contain varying amounts of water are in most 
areas. Areas range from 2 to 640 acres. 

Typically, the surface layer is light gray, friable shaly 
silty clay loam about 7 inches thick. The substratum is 
light brownish gray and gray, friable shaly silty clay loam 
to a depth of 60 inches or more. It commonly is as much 
as 85 percent coarse fragments, and pockets of the 
original soil material are scattered throughout. In some 
areas, sandstone and limestone fragments are scattered 
on the surface. A few areas are relatively undisturbed 
and are similar to the original soil. Black, extremely acid 
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deposits are in areas that were used to wash the mined 
coal. 

Included with this soil in mapping are small areas of 
somewhat poorly drained Hartwell soils. These soils are 
on the nearly level ridgetops and at the heads of drain- 
ageways. Also included are areas of moderately well 
drained Deepwater soils that are on the less sloping, 
more uniform side slopes. These included soils make up 
about 5 percent of this unit. 

Permeabilty is moderately rapid in areas where the 
percentage of coarse fragments is high and moderate 
where the percentage is lower. Reaction ranges from 
moderately alkaline to extremely acid throughout the pro- 
file. Natural fertility and organic matter content are low. 

Most areas of this soil are in poor quality timber and 
shrubs. The potential is fair for pasture if some leveling 
and shaping is done. It is poor for farming, sanitary 
facilities, and building site development. 

This soil is best suited to grasses and legumes for 
pasture if leveling and shaping is done before seeding. 
Management that maintains an adequate plant cover for 
ground mulch helps to prevent excessive soil loss and 
improves the moisture supplying capacity by reducing 
runoff. Overstocking and overgrazing reduce the protec- 
tive plant cover and cause deterioration of the plant 
community. Planned grazing that maintains proper stock- 
ing, uniform grazing distribution, and timely deferment of 
grazing helps to keep the pasture and soil in good condi- 
tion. Some of the water filled pits have good potential as 
irrigation water supplies or livestock watering systems. 

Some leveled areas can be cultivated, but yields are 
reduced by the poor fertility and low available water 
capacity. Excessive erosion occurs on the steeper, shal- 
lower areas that are adjacent to the nearly level areas. 

This soil is suited to most types of wildlife. The water 
filled pits can be developed to provide habitat for wet- 
land wildlife. Commonly, water is adequate and food 
supply is sufficient for many species of desirable fish. 
The spoil areas around the excavated pits support spe- 
cies of vegetation suited to openland wildlife. 

This soil is in capability subclass Vlls. It is not as- 
signed to a woodland ordination group. 


Lg—Lightning silt loam. This nearly level, somewhat 
poorly drained soil is on low terraces and bottom lands. 
Areas are rectangular to irregular in shape and range 
from 2 to 135 acres. Most areas are occasionally 
flooded. 

Typically, the surface layer is grayish brown, very fri- 
able silt loam about 8 inches thick. The subsurface layer 
is light brownish gray, very friable silt loam about 6 
inches thick. The subsoil is about 45 inches thick. It is 
light brownish gray, grayish brown, and dark grayish 
brown, friable to firm, mottled silty clay loam. The sub- 
stratum is gray, mottled silty clay loam to a depth of 60 
inches or more. In places, the surface layer is darker. In 
areas where the terrace escarpment joins adjacent allu- 
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vial areas, slopes are 3 to 7 percent. Some escarpments 
are eroded. 

Included with this soil in mapping are small tracts of 
moderately well drained Nodaway soils that are below 
the terrace escarpment and small tracts of somewhat 
poorly drained Freeburg soils that are near the terrace 
escarpment. These included soils make up 5 to 10 per- 
cent of the unit. 

Permeability is very slow, available water capacity is 
moderate to high, and surface runoff is very slow in the 
Lightning soil. Reaction is (mostly very strongly acid 
throughout the soil but ranges from neutral or slightly 
acid to very strongly acid. Organic matter content and 
natural fertility are low. The surface layer is very friable 
and easily tilled, but runoff is so slow that tillage is 
delayed by wetness in most years. 

Most areas of this soil are used for soybeans or grain 
sorghum. Some areas are in fescue for hay and pasture. 
The potential is fair for cultivated crops, hay, pasture, 
and trees. It is poor for sanitary facilities and building site 
development. 

This soil is suited to soybeans, sorghums, small grain, 
and grasses for hay and pasture. Corn can be grown, 
but yields are reduced by wetness in spring and dryness 
in summer. Minimum tillage, winter cover crops, and re- 
turning crop residue to the soil help to improve fertility, 
reduce crusting, and increase water infiltration. 

This soil is suited to hay and pasture if water-tolerant 
grasses and legumes are grown. Overgrazing or grazing 
when the soil is too wet, however, causes surface com- 
paction and poor tilth. Proper stocking, pasture rotation, 
timely deferment of grazing, and restricted use during 
wet periods help to keep the pasture and soil in good 
condition. 

Trees are suited to this soil. Water-tolerant species 
should be selected. Cuttings and seedlings survive and 
grow well if competing vegetation is controlled or re- 
moved. A moderate hazard exists when seeding for trees 
because the soil is saturated during wet periods. Man- 
agement practices should take place during dry periods. 

This soil is suited to wetland or openland wildlife and 
is well suited to woodland wildlife. It is suited to hard- 
wood and coniferous trees, grasses, and legumes, which 
provide cover and food essential in maintaining a large 
population of wildlife. 

This soil generally is not suited to building site devel- 
opment and onsite waste disposal. Areas used for these 
purposes need to be artificially drained and protected 
from flooding. Dwellings and small buildings need to be 
protected from flooding and constructed without base- 
ments. Also, foundations and footings need to be de- 
signed to prevent structual damage caused by the 
shrinking and swelling of the soil. Septic tank filter fields 
commonly are not suitable, and sewage lagoons need 
levees that are built at an elevation higher than possible 
floods. 
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Low strength, shrink-swell potential, wetness, and 
flooding are problems to highways and roads. Subgrade 
material should be taken from other soils. 

This soil is in capability subclass lllw and woodland 
ordination group 3w. 


MaB—Macksburg silt loam, 1 to 4 percent slopes. 
This gently sloping, somewhat poorly drained soil is on 
broad ridgetops. Areas are fairly wide and run the length 
of the ridge. They range from 10 to 100 acres. 

Typically, the surface layer is black, very friable silt 
loam and silty clay loam about 10 inches thick. The 
subsurface layer is very dark brown, friable silty clay 
loam about 10 inches thick. The subsoil is about 38 
inches thick. The upper part is dark grayish brown, firm 
silty clay loam; and the lower part is yellowish brown, 
friable, mottled silty clay loam. The substratum is grayish 
brown, mottled silty clay loam to a depth of 60 inches or 
more. In places, the soil is slightly browner. In some 
areas that are nearly level, the surface layer is thicker, 
the subsoil is finer textured, and the soil is poorly 
drained. In some eroded areas, the surface layer con- 
tains subsoil material. 

Included with this soil in mapping are small areas of 
moderately well drained Deepwater soils on rounded 
ridge points and areas of moderately well drained Weller 
soils in areas where trees have encroached on prairie. 
These included soils make up 2 to 10 percent of the 
unit. 

Permeability is moderately slow, available water ca- 
pacity is high, and surface runoff is slow in this Macks- 
burg soil. Reaction ranges from slightly acid to strongly 
acid in the subsoil and varies widely in the surface layer 
as a result of liming. Organic matter content and natural 
fertility are high. The surface layer is friable and easily 
tilled throughout a wide range in moisture content. It 
tends to crust or puddle after hard rains, however. 

Most areas of this soil are farmed. The potential is 
good for cultivated crops, hay, pasture, and trees. It is 
poor to fair for sanitary facilities and building site devel- 
opment. 

This soil is suited to corn, soybeans, grain sorghums, 
small grain, and grasses and legumes for hay and pas- 
ture. If the soil is cultivated, there is a hazard of erosion 
damage. Minimum tillage, winter cover crops, and 
grassed waterways help to prevent excessive soil loss. 
In a few areas slopes are long and steep enough to be 
terraced and farmed on the contour. Returning crop resi- 
due to the soil or the regular addition of other organic 
material helps to improve fertility, reduce crusting, and 
increase water infiltration. 

The use of the soil as pastureland or hayland effec- 
tively controls erosion and improves soil fertility. Over- 
grazing or grazing when the soil is too wet, however, 
causes surface compaction, excessive runoff, and poor 
010. Proper stocking, pasture rotation, timely deferment 
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of grazing, and restricted use during wet periods help to 
keep the pasture and soil in good condition. 

This soil is suited to most types of wildlife habitat. 
Field borders, hedgerow plantings, and areas of mixed 
grain provide food near wildlife cover that encourages 
larger populations of wildlife. 

This soil is suited to building site development and 
onsite waste disposal if proper design and installation 
procedures are used. Foundations and footings should 
be designed to prevent structural damage caused by the 
shrinking and swelling of the soil. Artificial drainage is 
needed around buildings to keep the soil from becoming 
saturated. Local roads should be graded to shed water, 
and suitable base material needs to be hauled in from 
another location. Sewage logoons should be used for 
onsite waste disposal. 

This soil is in capability subclass lle. It is not assigned 
to a woodland ordination group. 


MdB—Mandeville silt loam, 2 to 5 percent slopes. 
This gently sloping, moderately well drained soil is on 
convex, narrow ridgetops and the upper parts of side 
slopes. Areas are long and narrow and range from 5 to 
75 acres. 

Typically, the surface layer is dark grayish brown, very 
friable silt loam about 4 inches thick. The subsurface 
layer is yellowish brown, very friable silt loam about 6 
inches thick. The subsoil is yellowish brown, friable silty 
clay loam about 30 inches thick. The substratum is light 
brownish gray weathered shale to a depth of 51 inches 
or more. In places, the subsoil is thicker. In places, the 
substratum is silty clay. 

Included with this soil in mapping are small areas of 
moderately well drained Deepwater soils and well 
drained Norris soils. These included soils make up 5 to 
15 percent of the unit. 

Permeability and available water capacity are moder- 
ate and surface runoff is medium in this Mandeville soil. 
The surface layer is very friable and easily tilled through- 
out a fairly wide range in moisture content. The shrink- 
swell potential is low. Organic matter content is low, and 
natural fertility is medium. Reaction is strongly acid 
throughout unless the soil is limed. Where limed, the 
surface layer is medium acid or slightly acid. Root devel- 
opment is restricted below a depth of 20 to 40 inches by 
shale bedrock. 

Most areas of this soil are in grass for hay and pas- 
ture. The potential is fair for cultivated crops and trees. It 
is fair to poor for sanitary facilities and building site 
development. Potential is good for woodland or openland 
wildlife but very poor for wetland wildlife. 

This soil is suited to pasture and hay. Major concerns 
of pasture management are related to the hazard of 
erosion and the moderate available water capacity. The 
Soil tends to be droughty as a result of the moderate 
available water capacity and low rainfall in summer. Man- 
agement that maintains an adequate plant cover and 
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ground mulch helps to prevent excessive soil loss and 
improves the moisture supplying capacity by reducing 
runoff. Overstocking and overgrazing the pasture reduce 
the protective plant cover and cause deterioration of the 
plant community. Proper stocking, uniform grazing distri- 
bution, timely deferment of grazing, and planned grazing 
help to keep the pasture and soil in good condition. 

This soil is suited to soybeans, sorghum, and grasses 
and legumes for hay and pasture. If the soil is cultivated, 
there is a hazard of erosion damage. If the soil is used 
for corn, yields are reduced in most years if there is a 
summer drought. Minimum tillage, winter cover crops, 
and grassed waterways help to prevent excessive soil 
loss. 1 terraces are built, cuts should not be deep be- 
cause of the moderate depth to shale. Returning crop 
residue to the soil or the regular addition of other organic 
material helps to improve fertility, reduce crusting, and 
increase water infiltration. 

This soil is suited to trees, and a few areas remain in 
native hardwoods. There are no hazards or limitations to 
planting or harvesting trees. Tree seeds, cuttings, and 
seedlings survive and grow well. 

This soil is suited to building site development, but 
sites where the depth to shale bedrock does not inter- 
fere with construction of foundations and footings should 
be selected. All sanitary facilities should be connected to 
commercial sewers. Local roads and streets need to be 
graded to shed water and constructed on the contour if 
possible. 

This soil is in capability subclass !le and woodland 
ordination group 40. 


MdC—Mandeville silt loam, 5 to 9 percent slopes. 
This moderately sloping, moderately well drained soil is 
on convex side slopes and narrow ridgetops. Areas are 
regular to irregular in shape and range from 4 to 105 
acres. 

Typically, the surface layer is dark grayish brown, very 
friable silt loam about 3 inches thick. The subsurface 
layer is yellowish brown and brown, very friable silt loam 
about 3 inches thick. The subsoil is strong brown, friable 
silty clay loam about 23 inches thick. The substratum is 
multicolored, mixed weathered shale to a depth of 60 
inches or more. In places, the surface layer is thicker. In 

. some areas, the surface layer has been mixed with the 
upper part of the subsoil by plowing and is yellowish 
brown silty clay loam. In some small areas, slopes are 
more than 9 percent. 

Included with this soil in mapping are small areas of 
somewhat poorly drained Gorin soils, well drained Norris 
soils, and somewhat poorly drained Sampsel soils. Norris 
soils are on steep, narrow ridgetops or steeper side 
slopes below Mandeville soils. Gorin and Samsel soils 
are in drainageways. These included soils make up 5 to 
15 percent of the unit. 

Permeability and available water capacity are moder- 
ate, and surface runoff is medium in this Mandeville soil. 


25 


The surface layer is very friable and is easily tilled 
throughout a fairly wide range in moisture content. The 
shrink-swell potential is low. Organic matter content is 
low, and natural fertility is medium. Reaction is strongly 
acid in the subsoil. Root development is restricted below 
a depth of about 40 inches by shale bedrock. 

Most areas of this soil are in grass for pasture and 
hay. The potential is fair for cultivated crops and trees. It 
is poor for sanitary facilities and building site develop- 
ment. It is good for woodland and openland wildlife. 

This soil is suited to pasture and hay. Major concerns 
of pasture management are related to the hazard of 
erosion and the moderate available water capacity. The 
soil tends to be droughty as a result of the moderate 
available water capacity and low rainfall in summer. Man- 
agement that maintains an adequate plant cover and 
ground mulch helps to prevent excessive soil loss and 
improves the moisture supplying capacity by reducing 
runoff. Overstocking and overgrazing the pasture reduce 
the protective plant cover and cause deterioration of the 
plant community. Proper stocking, uniform grazing distri- 
bution, timely deferment of grazing, and planned grazing 
help to keep the pasture and soil in good condition. 

This soil is suited to soybeans, sorghums, and grasses 
and legumes for hay and pasture. If the soil is cultivated, 
there is a hazard of erosion damage. Minimum tillage, 
winter cover crops, and grassed waterways help to pre- 
vent excessive soil loss. If terraces are built, cuts should 
not be deep because of the moderate depth to shale. 
Returning crop residue to the soil or the regular addition 
of other organic material helps to improve fertility, reduce 
crusting, and increase water infiltration. 

This soil is suited to trees, and some areas remain in 
native hardwoods. There are no hazards or limitations to 
planting or harvesting trees, but logging roads and skid 
trails should be constructed on the contour if possible to 
prevent gullies from starting. Tree seeds, cuttings, and 
seedlings survive and grow well. 

This soil is suited to building site development, but 
sites where the depth to shale bedrock does not inter- 
fere with construction of foundations and footings should 
be selected. ለዘ sanitary facilities should be connected to 
commercial sewers. Local roads and streets need to be 
graded to shed water and constructed on the contour if 
possible. 

This soil is in capability subclass IVe and woodland 
ordination group 4o. 


Nd—Nodaway silt loam. This nearly level, moderately 
well drained soil is on bottom lands along streams or 
former streams. Areas are mainly long and narrow, but 
they are wider along the major streams. They are regular 
in shape and range from 5 to 200 acres. Most areas are 
subject to common flooding. 

Typically, the surface layer is very dark grayish brown, 
very friable silt loam about 9 inches thick. The underlying 
material to a depth of 60 inches or more is dark grayish 
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brown and very dark grayish brown, friable silt loam. In 
narrow, small valleys, the soil may be darker. In some 
former stream channels, slopes are more than 2 percent. 

Included with this soil in mapping are small areas of 
poorly drained Blackoar soils and somewhat poorly 
drained Freeburg soils. Blackoar soils are in shallow de- 
pressions, and Freeburg soils are on small terraces. 
These included soils make up 3 to 8 percent of the unit. 

Permeability is moderate, available water capacity is 
high, and surface runoff is medium in this Nodaway soil. 
Reaction is neutral or slightly acid. Natural fertility and 
organic matter content are high. The surface layer is 
friable and easily tilled throughout a fairly wide range in 
moisture content. 

Most areas of this soil are farmed. The potential is 
good for cultivated crops, hay, pasture, and trees. It is 
poor for sanitary facilities and building site development. 

This soil is well suited to corn, soybeans, sorghums, 
small grain, and grasses and legumes for hay and pas- 
ture. If the soil is cultivated, planting and harvesting 
should be done to avoid flooding. Minimum tillage, winter 
cover crops, and crop residue should be used to main- 
tain tilth and increase water infiltration. 

Grasses and legumes for hay and pasture grow well. 
Selected varieties should tolerate floods of short dura- 
tion. Grazing and haying when the soil is wet causes 
surface compaction and poor tilth. Proper stocking, pas- 
ture rotation, timely deferment of grazing, and restricted 
use during wet periods help to keep the pasture and soil 
in good condition. 

This soil is well suited to trees, and areas along 
streams and former streams remain in native hardwoods. 
Black walnut, silver maple, and cottonwood trees grow 
well. Seeds, cuttings, and seedlings grow well if compet- 
ing vegetation is controlled or removed. There are no 
hazards or limitations to planting or harvesting trees. 

This soil generally is not suited to sanitary facilities 
and building site development because of common 
flooding in most areas. The soil is a good source of 
topsoil and cover for sanitary landfill. It tends to sluff and 
compress when used as material for dikes and levees. 

This soil is in capability subclass llw and woodland 
ordination group 2o. 


NoD—Norris shaly silt loam, 5 to 14 percent 
slopes. This sloping to strongly sloping, well drained soil 
is on convex, narrow ridgetops and side slopes. Areas 
range from 3 to 150 acres in size. 

Typically, the surface layer is very dark grayish brown, 
very friable shaly silt loam about 2 inches thick. The 
subsoil is about 14 inches thick. The upper part is yel- 
lowish brown, very friable shaly silt loam, and the lower 
part is light olive brown, firm shaly silt loam. The substra- 
tum to a depth of about 60 inches or more is yellowish 
brown shaly silty clay loam and olive gray, thin bedded, 
soft micaceous shale. In places, the subsoil is thicker 
and finer textured. In some eroded areas, most of the 
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original surface layer has been removed and subsoil 
material is exposed at the surface. In a few areas, 
slopes are more than 14 percent. 

Included with this soil in mapping are small areas of 
well drained Bolivar soils and moderately well drained 
Mandeville soils. These soils are on side slopes above 
this Norris soil. Also included are small areas of soils 
that have thin beds of sandstone and limestone at the 
surface. These included soils make up about 10 percent 
of the area. 

Permeability is moderate, available water capacity is 
low, and surface runoff is medium or rapid in this Norris 
soil. Reaction in the subsoil is strongly acid or very 
strongly acid. Natural fertility is low, and organic matter 
content is very low. The surface layer is very friable and 
easily tilled, but root development is restricted below a 
depth of 15 inches by the shale bedrock. 

Most areas of this soil are used for hardwood forest. 
The potential is poor for trees, cultivated crops, and 
grass and legumes for hay and pasture. It is fair to poor 
for sanitary facilities and building site development. 

Trees grow slowly and generally start to rot or develop 
hollow places before they reach a harvestable size. If 
trees are grown, the slope aspect should determine the 
site. Logging roads and skid trails should be constructed 
on the contour. 

This soil can be used for pasture. Major concerns of 
pasture management are related to the hazard of ero- 
sion and the low available water supply. The soil tends 
to be droughty as a result of the low available water 
capacity and the water loss caused by runoff. Manage- 
ment that maintains an adequate plant cover and ground 
mulch helps to prevent excessive soil loss and improves 
the moisture supplying capacity by reducing runoff. Over- 
stocking and overgrazing the pasture reduce the protec- 
tive plant cover and cause deterioration of the plant 
community. Proper stocking, uniform grazing distribution, 
timely deferment of grazing, and planned grazing help to 
keep the pasture and soil in good condition. 

This soil is poorly suited to corn, soybeans, and small 
grain. If the soil is cultivated, there is a hazard of severe 
erosion damage as a result of steep slopes. Stoniness, 
low available water capacity, and steep slopes are limita- 
tions. 

This soil is suited to building site development if build- 
ing sites are on less sloping areas and if the design 
prevents damage caused by slippage of the base materi- 
al. The underlying shale beds are soft and unstable. 
Local roads need to be graded to shed water, and suit- 
able base material needs to be hauled in from another 
location. All sanitary facilities should be connected to 
commercial treatment facilities. 

This soil is in capability subclass Vle and woodland 
ordination group 5d. 


NoF—Norris shaly silt loam, 14 to 35 percent 
slopes. This moderately steep and steep, well drained 
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soil is on convex side slopes. Areas are irregular or 
regular in shape and range from 8 to 160 acres. 

Typically, the surface layer is very dark grayish brown, 
very friable shaly silt loam about 3 inches thick. The 
subsoil is about 11 inches thick. The upper part is yel- 
lowish brown, friable silty clay loam, and the lower part is 
brownish yellow, firm shaly silty clay loam. The substra- 
tum to a depth of about 28 inches or more is multico- 
lored, soft, fine, platy weathered shale. In places, the 
subsoil is thicker and not so fine textured, and in places, 
it is exposed at the surface. 

Included with this soil in mapping are small areas of 
well drained Bolivar soils and moderately well drained 
Mandeville soils. These soils are on side slopes above 
this Norris soil. Also included are small areas of soils 
that have thin beds of sandstone and limestone at the 
surface. Shale outcrops are on steeper points, breaks, 
and side slopes. These included soils make up 5 to 10 
percent of the unit. 

Permeability is moderate, available water capacity is 
low, and surface runoff is rapid in this Norris soil. Reac- 
tion is strongly acid or very strongly acid in the subsoil. 
Natural fertility is low, and organic matter content is very 
low. The surface layer is very friable and easily tilled, but 
root development is restricted below a depth of 14 
inches by the shale bedrock. 

Most areas of this soil are used for hardwood forest. 
The potential is poor for trees, cultivated crops, and 
grasses and legumes. It also is poor for sanitary facilities 
and building site development. 

Trees grow slowly and generally start to rot or develop 
hollow places before they reach a harvestable size. Cer- 
tain areas are suited to harvestable trees, however. If 
trees are grown, the slope aspect should determine the 
site. Logging roads and skid trails should be constructed 
on the contour. 

This soil can be used for pasture. Major concerns of 
pasture management are related to the hazard of ero- 
sion and the low available water supply. The soil tends 
to be droughty as a result of the low available water 
capacity and the water loss caused by runoff. Manage- 
ment that maintains an adequate plant cover and ground 
mulch helps to prevent excessive soil loss and improves 
the moisture supplying capacity by reducing runoff. Over- 
Stocking and overgrazing pasture reduce the protective 
plant cover and cause deterioration of the plant commu- 
nity. Proper stocking, uniform grazing distribution, timely 
deferment of grazing, and planned grazing help to keep 
the pasture and soil in good condition. 

This soil is poorly suited to corn, soybeans, and small 
grain. If the soil is cultivated, there is a hazard of severe 
erosion damage as a result of the steep slopes. Stoni- 
ness, low available water capacity, and steep slopes are 
limitations. 

This soil is poorly suited to wildlife habitat, but it pro- 
vides plant cover and ground and tree dens for wildlife 
that obtain food from surrounding soils. 


This soil generally is not suited to building site devel- 
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opment and onsite waste disposal. The underlying shale 
beds are soft and unstable. If buildings are constructed 
on this soil, less sloping areas should be selected and 
foundations and footings should be designed to prevent 
damage caused by slippage of the base material. Local 
roads and streets need to be graded to shed water, and 
suitable base material needs to be hauled in from an- 
other location. All sanitary facilities should be connected 
to commercial treatment facilities. 

This soil is in capability subclass Vlle and woodland 
ordination group 5d. 


Pd—Pits, quarries. This unit consists of narrow, elon- 
gated, small to large mine pits and irregularly shaped, 
open quarries that remain after surface mining oper- 
ations. Most pits are filled with water, and the open 
quarries contain some water part of the year (fig. 12). 
Areas range from 2 to 20 acres in size. 

Included with this unit in mapping are small areas of 
dumps. Dumps are strongly sloping to steep, well 
drained mixtures of shale, sandstone, limestone, and the 
original mantle of soil material that has been radically 
altered by mining operations. Dumps surround the edges 
of the pits or quarries and make up about 20 percent of 
the unit. 

Steep slopes, large stones, and the exposed rock re- 
strict use. Almost no vegetation can be produced. Most 
pits can be developed into a source of water for wildlife, 
irrigation, or livestock. The surface quarries are typically 
open at one end and do not contain enough water to be 
economically important. The smaller pits and quarries 
can be reclaimed to produce an adequate plant cover 
with a minimum investment. As the size and intensity of 
mining operations increase, the difficulty of reclamation 
and the investment required increase. 

The included dumps are suited to grasses and le- 
gumes for pasture if they are leveled and shaped before 
seeding. Management that maintains an adequate plant 
cover for ground mulch helps to prevent excessive soil 
loss and improves moisture supplying capacity by reduc- 
ing runoff. Overstocking and overgrazing the pasture 
reduce the protective plant cover and cause deteriora- 
tion of the plant community. Planned grazing that main- 
tains proper stocking, uniform grazing distribution, and 
timely deferment of grazing help to keep the pasture and 
soil in good condition. 

This unit is generally not suited to building site devel- 
opment and sanitary facilities. Some pits and guarries 
have potential as sanitary landfills, but onsite investiga- 
tion is needed. 

This unit is not assigned to a capability group or wood- 
land ordination group. 


PoB—Polo silt loam, 2 to 5 percent slopes. This 
gently sloping, well drained soil is on convex ridgetops 
and the upper parts of side slopes. Areas are irregular in 
shape and range from 5 to 160 acres. 


28 


Figure 12.—Pits, quarries, filled with water and used for fishing and swimming. 
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Typically, the surface layer is very dark grayish brown 
silt loam about 9 inches thick. The subsoil is about 66 
inches thick. The upper part is very dark grayish brown 
silty clay loam; the middle part is dark brown and dark 
yellowish brown silty clay loam; and the lower part is 
reddish brown, friable silty clay loam. In places, the sub- 
soil contains a few gray mottles at a depth of about 42 
inches. In some areas, the surface layer has been mixed 
with the upper part of the subsoil by plowing and is silty 
clay loam. 

Included with this soil in mapping are small areas of 
moderately well drained Sharpsburg soils and somewhat 
poorly drained Macksburg soils. These soils are in nearly 
level areas where the ridgetop is broader. Also included 
are small areas of somewhat poorly drained Sampsel 
soils and moderately well drained Deepwater soils. 
Sampsel soils are in shallow depressions and at the 
heads of drainageways. Deepwater soils are in areas 
where the underlying material changes from limestone to 
shale. These included soils make up 5 to 15 percent of 
the unit. 

Permeability is moderate, available water capacity is 
high, and surface runoff is medium in this Polo soil. 
Reaction ranges from medium acid to very strongly acid 
in the subsoil and varies widely in the surface layer as a 
result of liming. Natural fertility and organic matter con- 
tent are high. The surface layer is friable and easily tilled 
throughout a fairly wide range in moisture content. 

Most areas of this soil are farmed. The potential is 
good for cultivated crops, hay, and pasture. It is fair for 
sanitary facilities and building site development. 

This soil is suited to corn, soybeans, small grain, and 
grasses and legumes for hay and pasture. If the soil is 
cultivated, there is a hazard of erosion damage. Mini- 
mum tillage, winter cover crops, and grassed waterways 
help to prevent excessive soil loss. In a few areas, there 
are slopes that are long enough to be terraced and 
farmed on the contour. Returning crop residue to the soil 
or the regular addition of other organic material helps to 
improve fertility, reduce crusting, and increase water infil- 
tration. 

This soil is suited to grasses and legumes for pasture 
and hay. Management that maintains an adequate plant 
cover and ground mulch helps to prevent excessive soil 
loss and improves the moisture supplying capacity by 
reducing runoff. Overstocking and overgrazing pasture 
reduce the protective plant cover and cause deteriora- 
tion of the plant community. Proper stocking, uniform 
grazing distribution, timely deferment of grazing, and 
planned grazing help to keep the pasture and soil in 
good condition. 

This soil is suited to building site development if foun- 
dations and footings are designed to prevent structural 
damage caused by the high shrink-swell potential. If 
proper design and installation procedures are used, this 
soil is suited to onsite waste disposal. Excessive seep- 
age from sewage lagoons can be prevented by sealing 
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the bottom. The soil does not have sufficient strength 
and stability to support vehicular traffic. This limitation 
can overcome by replacing the surface layer with suit- 
able base material. 

This soil is in capability subclass lle. It is not assigned 
to a woodland ordination group. 


PoC2—Polo silt loam, 5 to 9 percent slopes, 
eroded. This moderately sloping, well drained soil is on 
convex side slopes and some of the steeper ridgetops 
where erosion has occurred. Areas are irregular in shape 
and range from 5 to 60 acres. 

Typically, the surface layer is dark grayish brown silt 
loam about 5 inches thick. The subsoil is about 66 
inches thick. The upper part is very dark grayish brown, 
friable silty clay loam, and the lower part is brown and 
dark brown, firm silty clay loam. In places, the subsoil 
contains a few gray mottles at a depth of about 42 
inches. In some areas, the surface layer has been mixed 
with the upper part of the subsoil by plowing and is silty 
clay loam. In some small areas, subsoil material is ex- 
posed at the surface as a result of erosion. 

Included with this soil in mapping are small areas of 
somewhat poorly drained Sampsel soils and moderately 
well drained Snead and Deepwater soils. Snead soils are 
in areas where limestone and shale bedrock is at or near 
the surface. Sampsel soils are at the heads of small 
drainageways where water accumulates. Deepwater soils 
are in areas where the underlying material changes from 
limestone to shale. These included soils make up 5 to 15 
percent of the unit. 

Permeability is moderate, available water capacity is 
high, and surface runoff is medium in this Polo soil. 
Reaction is strongly acid or medium acid in the subsoil 
and varies widely in the surface layer as a result of 
liming. Natural fertility and organic matter content are 
high, except in areas where the surface layer has been 
removed by erosion. The surface layer is friable and 
easily tilled throughout a fairly wide range in moisture 
content. It tends to crust or puddle after hard rains in 
areas where there are sufficient amounts of subsoil ma- 
terial. 

Most areas of this soil are farmed. The potential is 
good for cultivated crops, hay, pasture, and trees. It is 
fair for sanitary facilities and building site development. 

This soil is suited to corn, soybeans, small grain, and 
grasses and legumes for hay and pasture. If the soil is 
cultivated, there is a hazard of further erosion. Minimum 
tillage, winter cover crops, and grassed waterways help 
to prevent excessive soil loss. In a few areas, slopes are 
long and even enough to be terraced and farmed on the 
contour. Returning crop residue to the soil or the regular 
addition of other organic material helps to improve fertil- 
ity, reduce crusting, and increase water infiltration. 

This soil is suited to grasses and legumes for pasture 
and hay. Management that maintains an adequate plant 
cover and ground mulch helps to prevent excessive soil 
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loss and improves the moisture supplying capacity by 
reducing runoff. Overstocking and overgrazing the pas- 
ture reduce the protective plant cover and cause deterio- 
ration of the plant community. Proper stocking, uniform 
grazing distribution, timely deferment of grazing, and 
planned grazing help to keep the pasture and soil in 
good condition. 

This soil is suited to building site development if foun- 
dations and footings are designed to prevent structural 
damage caused by the high shrink-swell potential of the 
soil. Onsite waste disposal can be handled by properly 
designed septic tanks. Sewage lagoons in the less slop- 
ing areas can be designed to operate properly if exces- 
sive seepage is prevented by sealing the bottom. This 
soil does not have sufficient strength and stability to 
support vehicular traffic. This limitation can be overcome 
by replacing the surface layer with suitable base materi- 
al. 

This soil is in capability subclass Ille. It is not assigned 
to a woodland ordination group. 


SaB—Sampsel silty clay loam, 2 to 5 percent 
slopes. This gently sloping, somewhat poorly drained 
soil is on convex ridgetops and narrow ridge points. 
Areas are regular in shape and range from 20 to 320 
acres. 

Typically, the surface layer is black silty clay loam 
about 11 inches thick. The subsoil is about 65 inches 
thick. The upper part is black, mottled, firm silty clay 
loam; the middle part is dark gray, very firm, mottled silty 
clay; and the lower part is dark gray and grayish brown, 
firm, mottled silty clay loam. In some areas, the subsoil is 
thicker and in some areas the surface layer is thicker. In 
some eroded areas, the surface layer has been mixed 
with the upper part of the subsoil and is silty clay. In 
some small areas, slope is steeper. 

Included with this soil in mapping are small areas of 
somewhat poorly drained Macksburg soil and moderately 
well drained Deepwater soil. The Macksburg soil is in 
areas where the ridgetop becomes broader, and the 
Deepwater soil is on the more sloping ridge points and 
slope breaks. These included soils make up about 5 
percent of the unit. 

Permeabilty is slow, available water capacity is moder- 
ate, and surface runoff from cultivated areas is medium 
in this Sampsel soil. This soil is saturated with water 
during some periods in most years. Reaction ranges 
from mildly alkaline to medium acid in the subsoil and 
varies widely in the surface layer as a result of liming. 
Natural fertility and organic matter content are high. The 
surface layer is friable and easily tilled throughout a fairly 
wide range in moisture content. It tends to crust or 
puddle after hard rains, especially in areas where the 
surface layer contains subsoil material. 

Most areas of this soil are farmed. The potential is 
good for cultivated crops, hay, and pasture. It is poor for 
trees, sanitary facilities, and building site development. 
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This soil is suited to corn, soybeans, small grain, and 
grasses and legumes for hay and pasture. If the soil is 
cultivated, there is a hazard of erosion damage. Mini- 
mum tillage, winter cover crops, and grassed waterways 
help to prevent excessive soil loss. In a few areas slopes 
are long and smooth enough to be terraced and farmed 
on the contour. Returning crop residue to the soil or the 
regular addition of other organic material helps to im- 
prove fertility, reduce crusting, and increase water infiltra- 
tion. 

The use of soil as pastureland or hayland effectively 
controls erosion and improves soil fertility. Overgrazing 
or grazing when the soil is too wet, however, causes 
surface compaction, excessive runoff, and poor tilth. 
Proper stocking, pasture rotation, timely deferment of 
grazing, and restricted use during wet periods help to 
keep the pasture and soil in good condition. 

This soil is suited to woodland or openland wildlife 
habitat. Field borders, hedgerow plantings, and areas of 
mixed grasses and legumes provide food and cover that 
encourage nesting and support large populations of wild- 
life. 

This soil is suited to building site development if foun- 
dations and footings are designed to prevent structural 
damage caused by the shrinking and swelling of the soil. 
Artificial drainage is needed around buildings to keep the 
soil from becoming saturated. Local roads need to be 
graded to shed water, and suitable base material needs 
to be hauled in from another location. Onsite waste dis- 
posal can be handled by properly designed sewage la- 
goons. 

This soil is in capability subclass lle. It is not assigned 
to a woodland ordination group. 


SaC—Sampsel silty clay loam, 5 to 9 percent 
slopes. This moderately sloping, somewhat poorly 
drained soil is on convex side slopes. Areas are irregular 
in shape and range from 5 to 115 acres. 

Typically, the surface layer is black, friable silty clay 
loam about 13 inches thick. The subsoil is about 47 
inches thick. The upper part is black, firm, mottled silty 
clay loam; the middle part is dark gray, very firm, mottled 
silty clay; and the lower part is dark gray and dark gray- 
ish brown, very firm, mottled silty clay. In places, the 
subsoil is thicker. In a few areas, the subsoil is not so 
fine textured and the surface layer is silt loam. In eroded 
areas the surface layer contains subsoil material. 

Included with this soil in mapping are a few small 
areas of somewhat poorly drained Macksburg soils and 
moderately well drained Snead soils. Macksburg soils 
are along the upper parts of side slopes where the loess 
extends onto the slopes. Snead soils typically are on the 
lower parts of side slopes below Sampsel soils, but they 
also are higher on the slopes if limestone and shale 
bedrock is at or near the surface. These included soils 
make up about 15 percent of the unit. 
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Permeability is slow, available water capacity is moder- 
ate, and surface runoff from cultivated areas is medium 
in this Sampsel soil. This soil is saturated with water 
during some period in most years, and in some places 
seepy spots stay wet for long periods. Reaction ranges 
from mildly alkaline to medium acid in the subsoil and 
varies widely in the surface layer as a result of liming. 
Natural fertility and organic matter content are high. The 
surface layer is friable and is easily tilled throughout a 
fairly wide range in moisture content. It tends to crust or 
puddle after hard rains, however, especially in areas 
where the surface layer contains subsoil material. 

Most areas of this soil are farmed. The potential is 
good for cultivated crops, hay, and pasture. It is poor for 
trees, sanitary facilities, and building site development. 

This soil is suited to corn, soybeans, small grain, and 
grasses and legumes for hay and pasture. If the soil is 
cultivated, there is a hazard of erosion. Minimum tillage, 
winter cover crops, and grassed waterways help to pre- 
vent excessive soil loss. In most areas, slopes are long 
and smooth enough to be terraced and farmed on the 
contour. In seepy areas, tillage may be delayed and 
yields reduced by wetness. Returning crop residue to the 
Soil or the regular addition of other organic material 
helps to improve fertility, reduce crusting, and increase 
water infiltration. 

The use of this soil as pastureland or hayland effec- 
tively controls erosion and improves soil fertility. Over- 
grazing or grazing when the soil is too wet, however, 
causes surface compaction, excessive runoff, and poor 
tilth. Proper stocking, pasture rotation, timely deferment 
of grazing, and restricted use during wet periods help to 
keep the pasture and soil in good condition. 

This soil is suited to woodland or openland wildlife 
habitat. Field borders, hedgerow plantings, and areas of 
mixed grasses and legumes provide food and cover that 
encourages nesting and supports large populations of 
wildlife. 

This soil is suited to building site development if foun- 
dations and footings are designed to prevent structural 
damage caused by the shrinking and swelling of the soil. 
Artificial drainage is needed around buildings to keep the 
soil from becoming saturated. Local roads need to be 
graded to shed water, and suitable base material needs 
to be hauled in from another location. Sewage lagoons 
can be used for onsite waste disposal if they are in 
some of the less sloping areas or on foot slopes. 

This soil is in capability subclass llle. It is not assigned 
to a woodland ordination group. 


SaC3—Sampsel silty clay loam, 5 to 9 percent 
slopes, severely eroded. This moderately sloping, 
somewhat poorly drained soil is on convex side slopes. 
Areas are regular in shape and range from 4 to 90 acres. 

Typically, the surface layer is black silty clay loam 
about 7 inches thick. The subsoil is about 49 inches 


thick. The upper part is black, firm, mottled silty 7 
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loam; the middle part is gray, very firm, mottled silty clay; 
and the lower part is brown, very firm, mottled silty clay. 
The substratum to a depth of 60 inches or more is gray 
and strong brown, calcareous, mottled silty clay. In 
places, the subsoil is thicker. In other places, the surface 
layer is thicker. In some areas where erosion has re- 
moved most of the silty clay loam, the surface layer is 
silty clay. In other areas, gullies caused by excess runoff 
are 60 inches or more deep and limestone and shale 
bedrock is at or near the surface. 

Included with this soil in mapping are small areas of 
somewhat poorly drained Macksburg soils and moderate- 
ly well drained Snead soils. Macksburg soils are along 
the upper parts of side slopes where irregular ridge 
points extend onto the slopes. Snead soils typically are 
on the lower parts of side slopes below Sampsel soils 
but also are higher on the slope if limestone and shale is 
at or near the surface. These included soils make up 
about 15 percent of the area. 

Permeability is slow, available water capacity is moder- 
ate, and surface runoff from cultivated areas is medium 
in this Sampsel soil. This soil is saturated with water 
during some period in most years, and in some places 
seepy spots stay wet for long periods. Because of the 
uneven flow of water, some areas tend to remain wet 
long after the majority of the soil has dried out. Reaction 
ranges from mildiy alkaline to medium acid in the subsoil 
and varies in the surface layer as a result of liming. 
Natural fertility and organic matter content are mainly 
medium, except in less eroded areas where more of the 
surface layer remains. The surface layer is firm and 
slightly plastic during wet periods. Tillage generally is 
delayed by wetness. The soil tends to crust or puddle 
after hard rains, and it tends to form large clods when 
tilled during periods of high moisture content. 

All but the most severely eroded and gullied areas of 
this soil are farmed. The potential is good for cultivated 
crops, hay, and pasture. lt is poor for trees, sanitary 
facilities, and building site development. 

This soil is suited to corn, soybeans, small grain, and 
grasses and legumes for hay and pasture. If the soil is 
cultivated, there is a hazard of further erosion. Minimum 
tillage, winter cover crops, and grassed waterways help 
to prevent excessive soil loss. In most areas, slopes are 
long and smooth enough to be terraced and farmed on 
the contour. In seepy areas, tillage may be delayed and 
yields reduced by wetness. Returning crop residue to the 
soil or the regular addition of other organic material 
helps to improve fertility, reduce crusting, and increase 
water infiltration. 

The use of the soil as pastureland or hayland effec- 
tively controls erosion and improves soil fertility. Over- 
grazing or grazing when the soil is too wet, however, 
causes surface compaction, excessive runoff, and poor 
tilth. Proper stocking, pasture rotation, timely deferment 
of grazing, and restricted use during wet periods help to 
keep the pasture and soil in good condition. 
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This soil is suited to woodland or openland wildlife. 
Field borders, hedgerow plantings, and areas of mixed 
grasses and legumes provide food and cover that en- 
courage nesting and support large populations of wildlife. 

This soil is suited to building site development if foun- 
dations and footings are designed to prevent structural 
damage caused by the shrinking and swelling of the soil. 
Artificial drainage is needed around buildings to keep the 
soil from becoming saturated. Local roads should be 
graded to shed water, and suitable base material needs 
to be hauled in from. another location. Sewage lagoons 
can be used for onsite waste disposal if they are con- 
structed in the less sloping areas. 

This soil is in capability subclass Ille. It is not assigned 
to a woodland ordination group. 


ShB—Sharpsburg silt loam, 2 to 5 percent slopes. 
This gently sloping, moderately well drained soil is on 
convex ridgetops and upland divides. Areas are round 
and range from 2 to 60 acres. 

Typically, the surface layer is very dark grayish brown 
and very dark brown silt loam about 10 inches thick. The 
subsurface layer is very dark grayish brown silty clay 
loam about 7 inches thick. The subsoil is about 36 
inches thick. The upper part is dark brown, firm silty clay 
loam; the middle part is dark yellowish brown, firm, mot- 
tled silty clay loam; and the lower part is grayish brown, 
firm, mottled silty clay loam. The substratum to a depth 
of 60 inches or more is yellowish brown and grayish 
brown, mottled silty clay loam. In places, the soil is 
slightly darker, has a finer textured subsoil, and is some- 
what poorly drained. In some eroded areas, the surface 
layer contains subsoil material. In a few areas, the soil is 
well drained and not so fine textured. 

Included with this soil in mapping are a few small 
areas of somewhat poorly drained Macksburg soil and 
well drained Polo soil. Macksburg silt loam is in shallow 
depressions, and Polo silt loam is on the higher ridge- 
tops. These included soils make up about 10 percent of 
the area. 

Permeability is moderately slow, available water ca- 
pacity is high, and surface runoff from cultivated areas is 
medium in this Sharpsburg soil. Reaction ranges from 
medium acid to strongly acid in the subsoil and varies 
widely in the surface layer as a result of liming. Natural 
fertility and organic matter content are high. The surface 
layer is friable and easily tilled throughout a fairly wide 
range in moisture content. It tends to crust or puddle 
after hard rains, however, especially in areas where the 
surface layer contains subsoil material. 

Most areas of this soil are farmed. The potential is 
good for cultivated crops, hay, pasture, and trees. It is 
poor to fair for most engineering uses. 

This soil is suited to corn, soybeans, small grain, and 
grasses and legumes for hay and pasture. If the soil is 
cultivated, there is a hazard of erosion damage. Mini- 
mum tillage, winter cover crops, and grassed waterways 
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help prevent excessive soil loss. In a few areas, slopes 
are long and smooth enough to be terraced and farmed 
on the contour. Returning crop residue to the soil or the 
regular addition of other organic material helps to im- 
prove fertility, reduce crusting, and increase water infiltra- 
tion. 

The use of this soil as pastureland or hayland effec- 
tively controls erosion and improves soil fertility. Over- 
grazing or grazing when the soil is too wet, however, 
causes surface compaction, excessive runoff, and poor 
tilth. Proper stocking, pasture rotation, timely deferment 
of grazing, and restricted use during wet periods help to 
keep the pasture and soil in good condition. 

The soil is well suited to openland or woodland wild- 
life. Field borders, hedgerow plantings, and areas of 
mixed grasses or legumes for food near wildlife cover 
encourage larger populations of wildlife. 

This soil is suited to building site development if foun- 
dations and footings are designed to prevent structural 
damage caused by the shrinking and swelling of the soil. 
Local roads need to be graded to shed water, and suit- 
able base material needs to be hauled in from another 
location. Sewage lagoons can be used for onsite waste 
disposal. 

This soil is in capability subclass lle and woodland 
ordination group 40. 


SnD2—Snead silty clay loam, 7 to 16 percent 
slopes, eroded. This moderately sloping and strongly 
sloping, moderately well drained soil is on convex side 
slopes. Areas are irregular in shape and range from 6 to 
80 acres. 

Typically, the surface layer is very dark brown, very 
friable silty clay loam about 2 inches thick. The subsur- 
face layer is black, friable silty clay loam about 6 inches 
thick. The subsoil is about 15 inches thick. The upper 
part is very dark grayish brown, firm silty clay, and the 
lower part is dark grayish brown, firm, mottled silty clay. 
The substratum to a depth of about 44 inches is light 
olive brown, mottled, calcareous shale that has seams of 
silty clay loam. To a depth of 46 inches or more, the 
substratum is soft, thinly layered shale bedrock. In some 
areas, flat limestone rocks are scattered throughout the 
surface layer. In a few areas, thin layers of limestone 
bedrock are at or near the surface. In small areas, the 
slope is less than 7 percent, and in some areas it is 
more than 16 percent. 

Included with this soil in mapping are small areas of 
deep, well drained Polo soils and deep, somewhat poorly 
drained Sampsel soils. Polo soils are on higher, convex 
areas of the landscape. Sampsel soils are just above or 
just below this Snead soil. These included soils make up 
less than 10 percent of the unit. 

Permeability is slow, and available water capacity is 
low in this Snead soil. Surface runoff from pasture and 
from timbered areas is medium to rapid. Organic matter 
content is high, and natural fertility is moderately high. 
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Reaction ranges from neutral to moderately alkaline in 
the subsoil, and free carbonates are common in the 
lower part of the subsoil and in the substratum. The 
surface layer typically is slightly acid or neutral, but reac- 
tion varies according to the depth to limestone. The 
shrink-swell potential is high. Root development is re- 
stricted below a depth of about 15 to 30 inches by 
limestone and shale bedrock. 

About half of the acreage of this soil is planted to 
grass for pasture and hay, and the rest is in poor guality 
timber and shrubs. The potential is fair for pasture and 
hayland, but it is poor for cultivated crops and trees and 
for sanitary facilities and building site development. 

This soil is suited to grasses for hay and pasture. If 
the soil is cultivated, there is a hazard of severe erosion 
damage as a result of the steep slopes. The low availa- 
ble water capacity and steepness of slopes are limita- 
tions. Returning residue to the soil or the regular addition 
of other organic material helps to improve fertility and 
increase water infiltration. 

The use of the soil as pastureland or hayland effec- 
tively controls erosion. Overgrazing or grazing when the 
soil is too wet, however, causes surface compaction, 
excessive runoff, and poor tilth. Proper stocking, pasture 
rotation, timely deferment of grazing, and restricted use 
during wet periods help to keep the pasture and soil in 
good condition. 

This soil is suited to some trees, and some areas 
remain in native hardwoods. Despite the shallow rooting 
depth caused by the limestone flagstones and bedrock, 
native black walnut grows on this soil. Harvestable logs 
and nut crops can be grown. Tree seeds, cuttings, and 
seedlings survive and grow well if competing vegetation 
is controlled or removed by site preparation; by pre- 
scribed burning; or by spraying, cutting, or girdling. If 
possible, logging roads and skid trails should be con- 
structed on the contour to prevent the formation of gul- 
lies. 

This soil is generally not suited to building site devel- 
opment or onsite waste disposal. The steepness of 
slope, high shrink-swell potential, and depth to shale 
bedrock or thin layers of limestone bedrock are limita- 
tions to buildings. This soil does not support buildings or 
retaining walls. The slow permeability is a limitation to 
the construction of local roads or streets. 

This soil is in capability subclass Vle. It is not assigned 
to a woodland ordination group. 


SoD—Snead-Rock outcrop complex, 5 to 14 per- 
cent slopes. This complex consists of the moderately 
sloping and strongly sloping, moderately well drained 
Snead soil and Rock outcrop. It is on convex side 
slopes. Areas are rectangular and range from 3 to 184 
acres. The complex is 85 percent Snead soil and 15 
percent limestone Rock outcrop. The Snead soil is on 
convex middle and lower parts of side slopes. Rock 
outcrop typically is on the upper parts of side slopes but 
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can be anywhere on the slope. The Snead soil and Rock 
outcrop are so intricately mixed that it is not practical to 
map them separately. 

Typically, the Snead soil has a surface layer of very 
dark grayish brown, friable silty clay loam about 5 inches 
thick. The subsoil is about 19 inches thick. The upper 
part is very dark grayish brown, friable silty clay, and the 
lower part is very dark grayish brown and olive gray, very 
firm, mottled silty clay. The substratum to a depth of 
about 40 inches or more is mottled olive gray and yel- 
lowish brown shale and silty clay loam. In places, the soil 
is flaggy throughout and bedrock is at a depth of 20 to 
40 inches. In places the soil is more than 40 inches thick 
over bedded shale, and in places the surface layer is 
lighter colored. 

Typically, Rock outcrop consists of thin to thick beds 
of limestone. In some places, it forms ledges, and in 
other places, it is gently sloping or smooth. In places, 
Rock outcrop has a thin covering of soil. A few lime- 
stone boulders occur where the limestone ledge has 
broken and a large rock has fallen downslope. 

Included in mapping are small areas of well drained 
Polo soil and somewhat poorly drained Sampsel soil. 
Polo silt loam is on the upper parts of slopes, and it 
varies in thickness according to the thickness of the 
limestone ledge. Sampsel silty clay loam is just above or 
just below this Snead soil. These included soils make up 
less than 10 percent of the complex. 

Permeability is slow, and available water capacity is 
low in this complex. Surface runoff from pasture and 
from timbered areas is medium to rapid. Organic matter 
content is high, and natural fertility is medium. Reaction 
ranges from neutral to moderately alkaline in the subsoil. 
The shrink-swell potential in the subsoil is high. Root 
development is restricted below a depth of about 24 
inches by shale and limestone bedrock. 

The acreage of this complex is nearly equally pasture 
and forest. The potential is poor for cultivated crops, 
grasses, legumes, trees, sanitary facilities, and building 
site development. 

The soil in this complex is best suited to pasture. 
Major concerns of pasture management are related to 
the hazard of erosion and low available water supply. 
The soil in this complex tends to be droughty because of 
low available water capacity and water loss from runoff. 
Management that maintains an adequate plant cover and 
ground mulch helps to prevent excessive soil loss and 
improves the moisture supplying capacity by reducing 
runoff. Overstocking and overgrazing pasture reduce the 
protective plant cover and cause deterioration of the 
plant community. Proper stocking, uniform grazing distri- 
bution, timely deferment of grazing, and planned grazing 
help to keep the pasture and soil in good condition. 

The soil is poorly suited to trees because limestone 
and shale bedrock are near the surface. Some areas, 
however, remain in native hardwoods. Despite the shal- 
low rooting depth, native black walnut grows on the soil 
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in this complex. Some harvestable logs and nut crops 
can be grown. Logging roads and skid trails should be 
constructed on the contour. 

This soil generally is not suitable for building site de- 
velopment and onsite waste disposal. The large stones, 
wetness, and depth to limestone and shale bedrock are 
limitations. 

This complex is in capability subclass Vle. It is not 
assigned to a woodland ordination group. 


SoF—Snead-Rock outcrop complex, 14 to 35 per- 
cent slopes. This complex consists of the moderately 
steep and steep, moderately well drained Snead soil and 
Rock outcrop. It is on convex side slopes. Areas range 
from 20 to 180 acres. The complex is 80 percent Snead 
soil and 20 percent limestone rock outcrop. The Snead 
soil is on convex, middle and lower parts of side slopes; 
Rock outcrop typically is on the upper parts of side 
slopes but can be anywhere on the slope. The Snead 
soil and Rock outcrop are so intricately mixed that it is 
not practical to map them separately. 

Typically, the Snead soil has a silty clay loam surface 
layer about 3 inches thick. The subsoil is about 18 
inches thick. The upper part is very dark brown, very firm 
silty clay, and the lower part is olive gray, very firm, 
mottled silty clay. The substratum to a depth of 44 
inches or more is brownish yellow and grayish brown, 
mottled, calcareous shale that has silty clay along cracks 
and seams. In places, the soil is flaggy throughout and 
limestone bedrock is at a depth of 20 to 40 inches. In 
some places the soil is more than 45 inches thick over 
bedded shale, and in places the surface layer is lighter 
colored. 

Typically, Rock outcrop consists of thin to thick beds 
of limestone that crop out at the surface. In places, it 
forms ledges, and in others it is nearly level or sloping. 
in places, the Rock outcrop is covered with 5 to 20 
inches of soil. A few limestone boulders occur where the 
limestone ledge has broken and a large rock has fallen 
downslope. 

Included in mapping are small areas of well drained 
Norris soils and somewhat poorly drained Sampsel soils. 
Norris soils are in areas where trees have affected soil 
development, and Sampsel soils are in areas that are 
more than 40 inches thick over shale bedrock. These 
included soils make up about 15 percent of the complex. 

Permeability is slow, surface runoff is rapid, and availa- 
ble water capacity is low in this complex. Organic matter 
content is high. Reaction ranges from neutral to moder- 
ately alkaline in the subsoil. Free carbonates are.in the 
lower part of the subsoil and around the Rock outcrop. 
The surface layer is slightly acid or neutral in the Snead 
soil. Natural fertility is medium. The shrink-swell potential 
is high. Root development is restricted at a depth of 32 
inches or less by limestone and shale bedrock. 

Most areas of this complex are used for hardwood 
forest. The potential is poor for trees, cultivated crops, 
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grasses, and legumes. It is also poor for sanitary facili- 
ties and building site development. 

Trees grow slowly and generally start to rot or develop 
hollow places before they reach a harvestable size. 
Some areas are suited to harvestable trees, however. If 
trees are grown, the slope aspect should determine the 
site. Logging roads and skid trails should be constructed 
on the contour. 

The soil in this complex can be used for pasture. 
Major concerns of pasture management are related to 
the hazard of erosion and the low available water supply. 
The soil tends to be droughty as a result of the low 
available water capacity and the water loss caused by 
runoff. Management that maintains an adequate plant 
cover and ground mulch helps to prevent excessive soil 
loss and improves the moisture supplying capacity by 
reducing runoff. Overstocking and overgrazing pasture 
reduce the protective plant cover and cause deteriora- 
tion of the plant community. Proper stocking, uniform 
grazing distribution, timely deferment of grazing, and 
planned grazing help to keep the pasture and soil in 
good condition. 

This soil generally is not suitable for building site de- 
velopment and onsite waste disposal. Slope, wetness, 
and the depth to limestone and shale bedrock are limita- 
tions. 

This complex is in capability subclass Vle. It is not 
assigned to a woodland ordination group. 


Wa—Wabash silty clay. This nearly level, very poorly 
drained soil is in large depressions of flood plains. Areas 
are irregular in shape and range from 10 to 120 acres. 
Most areas of this soil are flooded frequently. 

Typically, the surface layer is black, firm silty clay 
about 7 inches thick. The subsurface layer is black, very 
firm silty clay about 8 inches thick. The subsoil is black, 
very firm silty clay about 36 inches thick. The substratum 
to a depth of 66 inches or more is black, very firm silty 
clay. In some areas, the surface layer is silty clay loam. 
Some areas have 6 to 12 inches of silt loam overwash. 

Included with this soil in mapping are small areas of 
somewhat poorly drained Dockery soils and poorly 
drained Zook soils. These included soils are closer to 
the main stream channel than this Wabash soil. They 
make up 5 to 10 percent of the unit. 

Permeability is very slow, available water capacity is 
medium, and surface runoff is very slow in the Wabash 
soil. Reaction ranges from mildly alkaline to slightly acid 
throughout. Natural fertility and organic matter content 
are high. Because the surface layer is firm and clayey, 
tilage must be carefully timed. Field operations during 
periods of high moisture content cause the soil to form 
large clods that are difficult to break down. Root devel- 
opment is restricted below a depth of 12 to 36 inches as 
a result of a high water table. 
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Most areas of this soil are farmed. The potential is 
good for cultivated crops, hay, and pasture. It is poor for 
sanitary facilities and building site development. 

This soil is suited to corn, soybeans, grain sorghum, 
and grasses. ۱۶ the soil is cultivated, flooding and wet- 
ness are hazards. Artificial drainage and timely tillage 
help to overcome these limitations. Several methods of 
artificial drainage and flood protection can be used suc- 
cessfully. 

This soil produces high quality grass for hay and pas- 
ture if water-tolerant species are used. Restricted use 
during wet periods helps to keep the pasture and soil in 
good condition and helps to avoid surface compaction. 

The Wabash soil is suited to wetland wildlife. Shallow 
water impoundments and water-tolerant species of pe- 
rennial plants for food and cover attract wetland wildlife. 

This soil generally is not suited to building site devel- 
opment and waste disposal systems. Building sites 
should be artificially drained and protected from flooding. 
Dwellings and small buildings need to be constructed 
without basements, and foundations and footings need 
to be designed to prevent structural damage caused by 
the shrinking and swelling of the soil. All sanitary facili- 
ties should be connected to commercial sewers and 
treatment facilities. Wetness, the shrink-swell potential, 
and low strength make this soil a poor source of roadfill. 

This soil is in capability subclass lllw and woodland 
ordination group 4w. 


WdB—Weller silt loam, 2 to 5 percent slopes. This 
gently sloping, moderately well drained soil is on ridge- 
tops and rounded ridge points. Areas are irregular in 
shape and range from 5 to 60 acres. 

Typically, the surface layer is dark grayish brown and 
brown, very friable silt loam about 12 inches thick. The 
subsurface layer is grayish brown, very friable silty clay 
loam about 4 inches thick. The subsoil is about 60 
inches or more thick. The upper part is brown, friable 
silty clay loam; the middle part is brown, very firm, mot- 
tled silty clay; and the lower part is grayish brown, mot- 
tled silty clay loam. In places, the subsoil is finer tex- 
tured. In some eroded areas, the surface layer has been 
mixed with the subsoil and is silty clay loam. In a few 
areas, the surface layer is thin and very dark grayish 
brown. 

Included with this soil in mapping are small areas of 
somewhat poorly drained Macksburg soils and moderate- 
ly well drained Winfield soils. The Macksburg soils are in 
areas where the ridgetop becomes larger and broader. 
The Winfield soils are on narrow, more sloping ridge 
points. These included soils make up about 5 percent of 
this unit. 

Permeability is slow, available water capacity is high, 
and surface runoff is medium in this Weller soil. Reaction 
ranges from very strongly acid to neutral in the subsoil 
and from slightly acid to neutral in the surface. Natural 
fertility is medium, and organic matter content is low to 
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medium. The surface layer is friable and easily tilled 
throughout a fairly wide range in moisture content. The 
shrink-swell potential in the subsoil is moderate to high. 

Most areas of this soil are farmed. The potential is 
good for cultivated crops, hay, and pasture. It is poor for 
sanitary facilities and building site development. 

This soil is suited to corn, soybeans, small grain, grain 
sorghum, and grasses and legumes for hay and pasture. 
If the soil is cultivated, there is a hazard of erosion 
damage. Minimum  tillage, winter cover crops, and 
grassed waterways help to prevent excessive soil loss. 
In a few areas, slopes are long and smooth enough to 
be terraced and farmed on the contour. Returning crop 
residue to the soil or the regular addition of other organic 
material helps to improve fertility, reduce crusting, and 
increase water infiltration. 

The use of the soil as pastureland or hayland effec- 
tively controls erosion. Overgrazing or grazing when the 
soil is too wet, however, causes surface compaction, 
excessive runoff, and poor tilth. Proper stocking, pasture 
rotation, timely deferment of grazing, and restricted use 
during wet periods help to keep the pasture and soil in 
good condition. 

This soil is suited to building site development if the 
design prevents structural damage caused by the shrink- 
ing and swelling of the soil. Sewage lagoons can be 
used for onsite waste disposal. Fill material for local 
Streets and roads needs to be hauled in from another 
location. 

This soil is in capability subclass 1116 and woodland 
ordination group 40. 


WfB—Winfield silt loam, 2 to 5 percent slopes. This 
gently sloping, moderately well drained soil is on convex 
ridgetops. Areas are irregular in shape and range from 5 
to 80 acres. 

Typically, the surface layer is dark yellowish brown silt 
loam about 10 inches thick. The subsoil is about 49 
inches thick. The upper part is dark yellowish brown, 
very friable silty clay loam. The lower part is dark brown 
and brown, friable, mottled silty clay loam. The substra- 
tum to a depth of about 75 inches or more is yellowish 
brown, friable, mottled silty clay loam. In places, the 
surface layer is thicker. In a few areas, the surface layer 
is very dark grayish brown. In a few small areas, the 
subsoil is thinner. 

Included with this soil in mapping are small areas of 
well drained Mandeville soils and moderately well 
drained Weller soils. The Mandeville soils are on the 
narrow, more sloping ridge points, and the Weller soils 
are in the broader, flatter areas of ridgetops. These in- 
cluded soils make up 2 to 8 percent of the unit. 

Permeability is moderate. Available water capacity is 
high, and surface runoff from cultivated areas is medium 
or rapid in this Winfield soil. Reaction ranges from 
medium acid to strongly acid in the subsoil and varies 
widely in the surface layer as a result of liming. Natural 
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fertility is moderate to high, and organic matter content is 
medium. The surface layer is friable and easily tilled 
throughout a fairly wide range in moisture content. It 
tends to erode easily, however. 

Most areas of this soil are farmed. The potential is 
good for cultivated crops, hay, pasture, and trees. It is 
fair to good for sanitary facilities and building site devel- 
opment. 

This soil is suited to corn, soybeans, small grain, and 
grasses and legumes for hay and pasture. 1 the soil is 
cultivated, there is a hazard of erosion damage. Mini- 
mum tillage, winter cover crops, and grassed waterways 
help to prevent excessive soil loss. In a few areas, 
slopes are long and smooth enough to be terraced and 
farmed on the contour. Returning crop residue to the soil 
or the regular addition of other organic material helps to 
improve fertility, reduce crusting, and increase water infil- 
tration. 

The use of the soil as pastureland or hayland effec- 
tively controls erosion. Overgrazing or grazing when the 
soil is too wet, however, causes surface compaction, 
excessive runoff, and poor tilth. Proper stocking, pasture 
rotation, timely deferment of grazing, and restricted use 
during wet periods help to keep the pasture and soil in 
good condition. 

This soil is suited to trees, and a few small areas 
remain in native hardwoods. There are no hazards or 
limitations to planting or harvesting trees. 

This soil is well suited to woodland or openland wildlife 
habitat. It is well suited to grain and seed crops, grasses, 
legumes, wild herbaceous plants, and hardwood and co- 
niferous trees. This habitat provides excellent cover and 
the food needed for a large and thriving wildlife popula- 
tion. 

This soil is suited to building site development and 
onsite waste disposal systems if proper design and in- 
stallation procedures are used. It does not have suffi- 
cient strength and stability to support vehicular traffic, 
but this limitation can be corrected by strengthening or 
replacing the base material. The moderate shrink-swell 
potential is a limitation to building site development, but 
this limitation can be overcome by proper design. 
Sewage lagoons can be used for onsite waste disposal. 
Excess seepage can be controlled by sealing the bottom 
of the lagoon. 

This soil is in capability subclass lle and woodland 
ordination group 3o. 


WfC—Winfield silt loam, 5 to 9 percent slopes. This 
moderately sloping, moderately well drained soil is on 
convex side slopes. Areas are irregular in shape and 
range from 5 to 80 acres. 

Typically, the surface layer is brown and dark grayish 
brown silt loam about 8 inches thick. The subsoil is 
about 70 inches thick. The upper part is yellowish brown, 
very friable silty clay loam; the middle part is dark yellow- 
ish brown and dark brown, firm, mottled silty clay loam; 
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and the lower part is strong brown, firm, mottled silty 
clay loam. In places, the subsoil is thinner. In a few 
eroded areas, the surface layer has been completely 
eroded and is silty clay loam. In places, the surface layer 
is very dark grayish brown silt loam about 4 inches thick. 

Included with this soil in mapping are small areas of 
moderately well drained Weller soils and well drained 
Mandeville soils. The Weller soils are on the ridgetops 
and upper parts of side slopes, and the Mandeville soils 
are on the lower parts of side slopes and foot slopes 
where the loess mantle is thinner. These included soils 
make up about 10 percent of the unit. 

Permeability is moderate, available water capacity is 
high, and surface runoff from cultivated areas is medium 
to rapid in this Winfield soil. Reaction ranges from slight- 
ly acid to strongly acid in the subsoil and varies in the 
surface layer as a result of liming. Natural fertility and 
organic matter content are medium. The surface layer is 
friable and easily tilled throughout a fairly wide range in 
moisture content. It tends to erode easily, however. 

Most areas of this soil are farmed. The potential is fair 
for cultivated crops and good for hay, pasture, and trees. 
It is fair to good for sanitary facilities and building site 
development. 

This soil is suited to corn, soybeans, small grain, and 
grasses and legumes for hay and pasture. If the soil is 
cultivated, there is a hazard of erosion damage. Mini- 
mum tillage, winter cover crops, and grassed waterways 
help to prevent excessive soil loss. In most areas, slopes 
are long and smooth enough to be terraced and farmed 
on the contour. Returning crop residue to the soil or the 
regular addition of other organic material helps to im- 
prove fertility, reduce crusting, and increase water infiltra- 
tion. 

The use of the soil as pastureland or hayland effec- 
tively controls erosion. Overgrazing or grazing when the 
Soil is too wet causes surface compaction, excessive 
runoff, and poor tilth. Proper stocking, pasture rotation, 
timely deferment of grazing, and restricted use during 
wet periods help to keep the pasture and soil in good 
condition. 

This soil is suited to trees, and a few small areas 
remain in native hardwoods. Tree seeds, cuttings, and 
seedlings survive and grow well if competing vegetation 
is controlled or removed by site preparation; by pre- 
scribed burning; or by spraying, cutting, or girdling. There 
are no hazards or limitations to planting or harvesting 
trees. 

This soil is suited to upland or woodland wildlife habi- 
tat. Field borders, hedgerow plantings, and areas of 
mixed grasses and legumes provide food and cover that 
A nesting and support large populations of wild- 
ife. 

This soil is suited to building site development and 
onsite waste disposal systems if proper design and in- 
stallation procedures are used. | does not have suffi- 
cient strength and stability to support vehicular traffic, 


JOHNSON COUNTY, MISSOURI 


but this limitation can be corrected by strengthening or 
replacing the base material. The moderate shrink-swell 
potential is a limitation to building site development, but 
this limitation can be overcome by proper design. For 
onsite waste disposal, sewage lagoons can be located in 
the less sloping areas. Excess seepage can be con- 
trolled by sealing the bottom of the lagoon. 


This soil is in capability subclass llle and woodland 
ordination group 3o. 


WfC3—Winfield silty clay loam, 5 to 9 percent 
slopes, severely eroded. This moderately sloping, mod- 
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erately well drained soil is on convex side slopes. Areas 
are irregular in shape and range from 6 to 80 acres. 

Typically, the surface layer is dark brown and very 
dark grayish brown, friable silty clay loam about 6 inches 
thick. The subsoil is about 23 inches thick. It is yellowish 
brown, mottled silty clay loam; the upper part is firm, and 
the lower part is friable. The substratum to a depth of 50 
inches is yellowish brown, friable, mottled silty clay loam. 
To a depth of about 70 inches or more, the substratum 
is pale brown, firm, mottled silty clay. In places, the 
surface layer is thicker. In places, gullies have been cut 
to a depth of 15 feet (fig. 13). Depth to bedrock is 
shallower in some places. 


Figure 13.—A severely eroded area of Winfield silty clay loam. 
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Included with this soil in mapping are small areas of 
moderately well drained Weller and Mandeville soils. The 
Weller soils are on the narrow ridgetops and upper parts 
of side slopes, and the Mandeville soils are on the lower 
parts of side slopes and foot slopes where the loess 
mantle is thinner. These included soils make up about 15 
percent of the unit. 

Permeability is moderate, available water capacity is 
medium, and surface runoff from cultivated areas is 
medium to rapid in this Winfield soil. Reaction ranges 
from medium acid to strongly acid in the subsoil and 
varies in the surface layer as a result of liming. Natural 
fertility is medium, but organic matter content is low as a 
result of the loss of soil from the surface by erosion. The 
surface layer is friable and easily tilled throughout a fairly 
wide range in moisture content. The soil is deep, but it is 
subject to continued severe erosion unless control meas- 
ures are maintained. 

Most areas of this soil are farmed. The potential is fair 
for cultivated crops and good for hay, pasture, and trees. 
It is fair to good for sanitary facilities and building site 
development. 

This soil is suited to corn, soybeans, small grain, and 
grasses and legumes for hay and pasture. If the soil is 
cultivated, there is a hazard of further erosion damage. 
Minimum tillage, winter cover crops, and grassed water- 
ways help to prevent excessive soil loss. In most areas, 
slopes are long and smooth enough to be terraced and 
farmed on the contour. Returning crop residue to the soil 
or the regular addition of other organic material helps to 
improve fertility, reduce crusting, and increase water infil- 
tration. 

The use of this soil as pastureland or hayland effec- 
tively controls erosion. Overgrazing or grazing when the 
soil is too wet causes surface compaction, excessive 
runoff, and poor tilth. Proper stocking, pasture rotation, 
timely deferment of grazing, and restricted use during 
wet periods help to keep the pasture and soil in good 
condition. 

This soil is suited to trees, and a few small areas 
remain in native hardwoods. Tree seeds, cuttings, and 
seedlings survive and grow well if competing vegetation 
is controlled or removed by site preparation; by pre- 
scribed burning; or by spraying, cutting, or girdling. There 
are no major hazards to planting or harvesting trees. 

This soil is suited to upland or woodland wildlife habi- 
tat. Field borders, hedgerow plantings, areas of mixed 
grasses and legumes, and stabilization of gullied areas 
with trees and cover crops provide cover and food that 
encourage nesting and support large populations of wild- 
life. 

This soil is suitable for building site development and 
onsite waste disposal systems if proper design and in- 
stallation procedures are used. It does not have suffi- 
cient strength and stability to support vehicular traffic, 
but this limitation can be corrected by strengthening or 
replacing the base material. The moderate shrink-swell 
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potential of the soil is a limitation to building site devel- 
opment, but this limitation can be overcome by proper 
design. For onsite waste disposal, sewage lagoons 
should be located in the less sloping areas. Excess 
seepage can be controlled by sealing the bottom of the 
lagoon. 

This soil is in capability subclass llle and woodland 
ordination group 3o. 


Zk—Zook silty clay loam. This nearly level, poorly 
drained soil is in slightly depressional areas of large 
bottom lands and narrower stream valleys of smaller 
streams. Areas are irregular in shape and range from 5 
to 100 acres. Most areas of this soil are flooded fre- 
quently. 

Typically, the surface layer is very dark gray silty clay 
loam about 15 inches thick. The subsurface layer is very 
dark gray, firm silty clay loam about 7 inches thick. The 
subsoil is very dark gray, firm silty clay about 38 inches 
thick. In some areas, the surface layer is thinner. Some 
places have 5 to 12 inches of brown silt loam overwash. 

Included with this soil in mapping are small areas of 
finer textured Wabash soils in depressions and moder- 
ately well drained Nodaway soils along stream channels. 
These included soils make up 5 to 15 percent of the 
unit. 

Permeability is slow, available water capacity is high, 
and runoff is slow to very slow in this Zook soil. Reaction 
ranges from mildly alkaline to medium acid. Natural fertil- 
ity and organic matter content are high. The surface 
layer is firm, and tillage should be timed carefully. Field 
operations during periods of high moisture content cause 
the soil to form large clods that are difficult to break 
down. Root development is restricted below a depth of 
12 to 36 inches because of a high water table. i 

Most areas of this soil are farmed (fig 14). The poten- 
tial is good for cultivated crops, hay, pasture, and wildlife 
habitat. It is poor for sanitary facilities and building site 
development. 

This soil is suited to corn, soybeans, grain sorghum, 
small grain, and grasses for hay and pasture. If this soil 
is cultivated, yields are lowered by water standing in 
potholes and by flooding. Artificial drainage and timeli- 
ness of tillage help to increase yields. 

This soil produces high quality grass for hay and pas- 
ture if water-tolerant species are selected. Restricted use 
during wet periods helps to keep the pasture and soil in 
good condition and avoid surface compaction. 

This soil is well suited to wetland wildlife. It is suited to 
wetland vegetation for food and cover and to shallow 
water impoundments. Openland wildlife can be encour- 
aged by creating a maximum of interspersion of fields in 
which grain and seed crops are available for food and 
border cover for protection. 

This soil is generally not suited to building sites and 
water disposal systems because of flooding and wet- 
ness. 
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Figure 14.—Corn on Zook silty clay loam. 


This soil is in capability subclass llw. It is not assigned 
to a woodland ordination group. 


Use and management of the soils 


This soil survey is an inventory and evaluation of the 
soils in the survey area. It can be used to adjust land 
uses to the limitations and potentials of natural re- 


sources and the environment. Also, it can help avoid 
soil-related failures in land uses. 

In preparing a soil survey, soil scientists, conservation- 
ists, engineers, and others collect extensive field data 
about the nature and behavior characteristics of the 
soils. They collect data on erosion, droughtiness, flood- 
ing, and other factors that affect various soil uses and 
management. Field experience and collected data on 
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soil properties and performance are used as a basis in 
predicting soil behavior. 

Information in this section can be used to plan the use 
and management of soils for crops and pasture; as ran- 
geland and woodland; as sites for buildings, sanitary 
facilities, highways and other transportation systems, and 
parks and other recreation facilities; and for wildlife habi- 
tat. It can be used to identify the potentials and limita- 
tions of each soil for specific land uses and to help 


prevent construction failures caused by unfavorable soil - 


properties. 

Planners and others using soil survey information can 
evaluate the effect of specific land uses on productivity 
and on the environment in all or part of the survey area. 
The survey can help planners to maintain or create 6 
land use pattern in harmony with the natural soil. 

Contractors can use this survey to locate sources of 
sand and gravel, roadfill, and topsoil. They can use it to 
identify areas where bedrock, wetness, or very firm soil 
layers can cause difficulty in excavation. 

Health officials, highway officials, engineers, and 
others may also find this survey useful. The survey can 
help them plan the safe disposal of wastes and locate 
sites for pavements, sidewalks, campgrounds, play- 
grounds, lawns, and trees and shrubs. 


Crops and pasture 


George Hays, district conservationist, Soil Conservation Service, as- 
sisted in writing this section. 


General management needed for crops and pasture is 
suggested in this section. The crops or pasture plants 
best suited to the soils, including some not commonly 
grown in the survey area, are identified; the system of 
land capability classification used by the Soil Conserva- 
tion Service is explained; and the estimated yields of the 
main crops and hay and pasture plants are listed for 
each soil. 

Planners of management systems for individual fields 
or farms should consider the detailed information given 
in the description of each soil under "Soil maps for 
detailed planning." Specific information can be obtained 
from the local office of the Soil Conservation Service or 
the Cooperative Extension Service. 

More than 400,000 acres in the survey area was used 
for crops and pasture in 1970, according to the Conser- 
vation Needs Inventory (75). Of this total, 125,000 acres 
was used for permanent pasture; 110,000 acres for row 
crops; 21,000 acres for close grown crops, mainly wheat; 
15,000 acres for rotation hay and pasture; and the rest 
was idle cropland and formerly cropped openland. 

The soils in Johnson County have good potential for 
increased production of food. About 31,000 acres of 
potentially good cropland is used as woodland and about 
80,000 acres is used as pasture. In addition to the re- 
serve productive capacity represented by this land, food 
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production could also be increased considerably by ex- 
tending the latest crop production technology to all crop- 
land in the county. This soil survey can greatly facilitate 
the application of such technology. 

The acreage used for cropland has been gradually 
increasing as more pasture and hayland is used for row 
crop production. There also has been an increase of 
urban development in the northwestern part of the. 
county and around the major towns. In 1970 there was 
an estimated 16,000 acres of urban and built-up land in 
the county. This figure has been increasing at a rate of 
about 500 acres per year. The use of this soil survey to 
help make land use decisions that will influence the 
future role of farming in the county is discussed in the 
section, General soil map for broad land use planning." 

Soil erosion is the major concern on about two-thirds 
of the cropland and pasture in Johnson County. If the 
slope is more than 2 percent, erosion is a hazard. Samp- 
sel, Macksburg, and Hartwell soils, for example, have 
slopes of more than 2 percent. Wetness is also a con- 
cern. 

Loss of the surface layer through erosion is damaging 
for two reasons. First, productivity is reduced as the 
surface layer is lost and part of the subsoil is incorporat- 
ed into the plow layer. Loss of the surface layer is 
especially damaging on soils that have a clayey subsoil, 
such as Hartwell and Sampsel soils, and soils that have 
a layer below the subsoil that limits the depth of the root 
zone. Such layers include bedrock as in Barco, Bolivar, 
Mandeville, Norris, and Snead soils. Erosion also re- 
duces productivity on soils that tend to be droughty, 
such as the Snead-Rock outcrop complex. Second, soil 
erosion on farmland results in sediment entering 
streams. Control of erosion minimizes the pollution of 
streams by sediment and improves the quality of water 
for municipal use, recreation, and fish and wildlife. 

In many sloping fields, preparing a good seedbed and 
tilling are difficult on clayey or shaly spots because the 
original, friable surface layer has been eroded away. 
Such spots are common in moderately eroded Sampsel 
and Mandeville soils. 

Erosion control practices provide protective surface 
cover, reduce runoff, and increase infiltration (fig. 15). A 
cropping system that keeps vegetative cover on the soil 
for extended periods can hold soil erosion losses to 
amounts that do not reduce the productive capacity of 
soils. On livestock farms which require pasture and hay, 
the legume and grass forage crops reduce erosion on 
sloping land and also provide nitrogen and improve tilth 
for the following crops. 

The slopes are shaped on most soils so that water- 
ways and terraces can be built. Terracing is not practical 
on Snead, Norris, Mandeville, Bolivar, and Barco soils. 
On these soils, a cropping system that provides substan- 
tial vegetative cover is needed to control erosion, unless 
minimum tillage is practiced. Minimizing tillage and leav- 
ing crop residue on the surface help to increase infiltra- 
tion and reduce the hazards of runoff and erosion. These 
practices can be adapted to most soils in the survey 
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Figure 15.—Macksburg and Sampsel soils with terraces. 


area but are more difficult to use successfully on the 
eroded soils and on the soils that have a clayey surface 
layer, such as Wabash and Zook soils. No-tillage for 
corn, which is increasingly common, reduces erosion on 
sloping land and can be adapted to most soils in the 
survey area. No-tillage however, is more difficult to prac- 
tice successfully on soils that have a clayey surface 
layer. 

Terraces and diversions reduce the length of slope 


and reduce runoff and erosion. They are most practical 
on deep, well drained soils that have regular slopes. 
Deepwater and Polo soils are suitable for terraces. Other 
Soils are less suited to terraces, but terrace channels 
and waterways help to drain wet soils, such as Sampsel 
5015, and make them easier to farm. A clayey subsoil 
which would be exposed in terrace channels or bedrock 
at a depth of less than 40 inches, reduces the suitability 
for terraces on other soils. 
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Soil blowing is a hazard on Haig, Macksburg, Deepwa- 
ter, Polo, Hartwell, and Sharpsburg soils if they are left 
bare in winter and early in spring. Soil blowing can 
damage these soils in a few hours if winds are strong 
and the soils are dry and bare of vegetation or surface 
mulch. Maintaining vegetative cover, surface mulch, or 
rough surfaces through proper tillage minimizes soil 
blowing on these soils. 

Soil drainage is the major management need on about 
30,000 acres of cropland in the survey area. Some soils 
are naturally so wet that the production of crops 
common to the area is generally not possible. These are 
somewhat poorly drained Dockery and Lightning soils; 
poorly drained Bremer, Blackoar, and Zook soils; and 
very poorly drained Wabash soils. These soils make up 
about 27,000 acres of the survey area. 

Unless artificially drained and protected from flooding, 
the Blackoar, Dockery, Wabash, and Zook soils are so 
wet that crops are damaged during most years. 

Sampsel, Weller, and Higginsville soils have good nat- 
ural drainage most of the year, but they tend to dry out 
slowly after rains. Small areas of wet hillside seeps are 
included in the mapping of these soils. Tile drains for the 
seepy areas improve these soils for farming and act as 
outlets for terraces. 

Haig, Macksburg, and Hartwell soils are on broad rid- 
getop divides where slow runoff causes wetness after 
rains. These soils are slow to dry out in spring; therefore, 
tillage operations are delayed most years. 

The moderate rainfall is adequate for crops and pas- 
ture in many years, but summer droughts of sufficient 
severity and duration are common and reduce crop 
yields. Crops and pasture grasses grown on shallow and 
moderately deep soils, such as Kanima, Norris, Snead, 
Barco, Bolivar, and Mandeville soils, suffer severely from 
summer drought most years. Hartwell, Gorin, and Light- 
ning soils are less susceptible to drought. Yields are 
lowered by drought on these deep soils but not as much 
as on the shallow and moderately deep soils. Deep soils 
produce crops and pasture most years, and yields are 
not reduced by droughts of short duration. 


Yields per acre 


The average yields per acre that can be expected of 
the principal crops under a high level of management 
are shown in table 6. In any given year, yields may be 
higher or lower than those indicated in the table because 
of variations in rainfall and other climatic factors. 

The yields are based mainly on the experience and 
records of farmers, conservationists, and extension 
agents. Available yield data from nearby counties and 
results of field trials and demonstrations are also consid- 
ered. 

The management needed to obtain the indicated 
yields of the various crops depends on the kind of soil 
and the crop. Management can include drainage, erosion 
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control, and protection from flooding; the proper planting 
and seeding rates; suitable high-yielding crop varieties; 
appropriate and timely tillage; control of weeds, plant 
diseases, and harmful insects; favorable soil reaction 
and optimum levels of nitrogen, phosphorus, potassium, 
and trace elements for each crop; effective use of crop 
residue, barnyard manure, and green-manure crops; and 
harvesting that insures the smallest possible loss. 

The estimated yields reflect the productive capacity of 
each soil for each of the principal crops. Yields are likely 
to increase as new production technology is developed. 
The productivity of a given soil compared with that of 
other soils, however, is not likely to change. 

Crops other than those shown in table 6 are grown in 
the survey area, but estimated yields are not listed be- 
cause the acreage of such crops is small. The local 
office of the Soil Conservation Service or of the Cooper- 
ative Extension Service can provide information about 
the management and productivity of the soils. 


Land capability classification 


Land capability classification shows, in a general way, 
the suitability of soils for most kinds of field crops. Crops 
that require special management are excluded. The soils 
are grouped according to their limitations for field crops, 
the risk of damage if they are used for crops, and the 
way they respond to management. The grouping does 
not take into account major and generally expensive 
landforming that would change slope, depth, or other 
characteristics of the soils, nor does it consider possible 
but unlikely major reclamation projects. Capability classi- 
fication is not a substitute for interpretations designed to 
show suitability and limitations of groups of soils for 
rangeland, for woodland, and for engineering purposes. 

In the capability system, soils are generally grouped at 
three levels: capability class, subclass, and unit. Only 
class and subclass are used in this survey. These levels 
are defined in the following paragraphs. 

Capability classes, the broadest groups, are designat- 
ed by Roman numerals | through VIII. The numerals 
indicate progressively greater limitations and narrower 
choices for practical use. The classes are defined as 
follows: 

Class | soils have slight limitations that restrict their 
use. 

Class || soils have moderate limitations that reduce the 
choice of plants or that require moderate conservation 
practices. : 

Class ||| soils have severe limitations that reduce the 
choice of plants or that require special conservation 
practices, or both. 

Class IV soils have very severe limitations that reduce 
the choice of plants or that require very careful manage- 
ment, or both. 

Class V soils are not likely to erode but have other 
limitations, impractical to remove, that limit their use. 
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Class VI soils have severe limitations that make them 
generally unsuitable for cultivation. 

Class VII soils have very severe limitations that make 
them unsuitable for cultivation. 

Class VIII soils and miscellaneous areas have limita- 
tions that nearly preclude their use for commercial crop 
production. 

Capability subclasses are soil groups within one class. 
They are designated by adding a small letter, e, w, s, or 
C, to the class numeral, for example, lle. The letter e 
shows that the main limitation is risk of erosion unless 
close-growing plant cover is maintained; w shows that 
water in or on the soil interferes with plant growth or 
cultivation (in some soils the wetness can be partly cor- 
rected by artificial drainage); s shows that the soil is 
limited mainly because it is shallow, droughty, or stony; 
and c, used in only some parts of the United States, 
shows that the chief limitation is climate that is very cold 
or very dry. 

In class I there are no subclasses because the soils of 
this class have few limitations. Class V contains only the 
subclasses indicated by w, s, or c because the soils in 
class V are subject to little or no erosion. They have 
other limitations that restrict their use to pasture, range- 
land, woodland, wildlife habitat, or recreation. 

The capability classification of each map unit is given 
in the section “Soil maps for detailed planning.” 


Woodland management and productivity 


Gary R. Nordstrom, forester, Soil Conservation Service, assisted in 
writing this section. 


In 1972 about.54,100 acres (70), or 10 percent of 
Johnson County, was used for trees. This represents a 
loss of 22,600 acres since 1959, when there was 76,700 
acres of forest land. The conversion of woodland to 
cropland and pasture is the main reason for this de- 
crease. The wooded tracts are owned by private individ- 
uals and are relatively small. Timber production, recrea- 
tion, and wildlife habitat are the main uses of woodland. 
There are several Christmas tree plantations in Johnson 
County. 

Approximately 600,000 board feet are harvested annu- 
ally in Johnson County. The products produced are saw 
logs, veneer logs, cooperage logs, posts, and fuel wood. 

The Mandeville-Norris-Bolivar association contains the 
largest percentage of upland hardwood. The principal 
forest type is upland oak, consisting of white oak, black 
oak, northern red oak, hickory, post oak, shingle oak, 
white ash, and a few scattered black walnut. The poten- 
tial productivity of these soils for trees ranges from fair 
to poor. | 

The Sampsel-Snead-Polo association contains scat- 
tered tracts of upland hardwood. The potential productiv- 
ity for trees is fair, except in areas of the Snead soils 
where potential is poor because of shallowness to bed- 
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rock. The principal species present are white oak, black 
oak, hickory, white ash, and a few scattered black 
walnut. 

The Zook-Dockery-Blackoar association contains the 
largest percentage of bottomland hardwood. The princi- 
pal forest type is Elm-Ash-Cottonwood, consisting of 
eastern cottonwood, American elm, green ash, American 
sycamore, pin oak, pecan, silver maple, and black 
walnut. The Nodaway soils, which are a minor compo- 
nent of this association, can produce high quality black 
walnut logs. The potential productivity for trees is good, 
except in the Zook soils, where potential is poor because 
of excessive wetness. 

The Macksburg-Sampsel and Sampsel-Deepwater- 
Haig associations contain only small areas of woodland 
in draws and along watercourses. The principal species 
present are American elm, eastern cottonwood, green 
ash, white ash, northern red oak, white oak, post oak, 
pin oak, and black walnut. The potential productivity for 
trees ranges from fair to good. 

The site index curves used for the tree species listed 
in table 7 are as follows: white oak, northern red oak, 
and black oak (79); eastern cottonwood (6); pin oak (7); 
black walnut (72); pecan (5); silver maple (4). 

Table 7 can be used by woodland owners or forest 
managers in planning the use of soils for wood crops. 
Only those soils suitable for wood crops are listed. The 
table lists the ordination (woodland suitability) symbol for 
each soil. Soils assigned the same ordination symbol 
require the same general management and have about 
the same potential productivity. 

The first part of the ordination symbol, a number, indi- 
cates the potential productivity of the soils for important 
trees. The number 1 indicates very high productivity; 2, 
high; 3, moderately high; 4, moderate; and 5, low. The 
second part of the symbol, a letter, indicates the major 
kind of soil limitation. The letter x indicates stoniness or 
rockiness; w, excessive water in or on the soil; ል toxic 
substances in the soil; d, restricted root depth; c, clay in 
the upper part of the soil; s, sandy texture; f, high con- 
tent of coarse fragments in the soil profile; and r, steep 
slopes. The letter o indicates that limitations or restric- 
tions are insignificant. If 8 soil has more than one limita- 
tion, the priority is as follows: x, w, t, d, c, s, f, and r. 

In table 7, slight moderate, and severe indicate the 
degree of the major soil limitations to be considered in 
management. 

Ratings of the erosion hazard indicate the risk of loss 
of soil in well managed woodland. The risk is s/ight if the 
expected soil loss is small, moderate if measures are 
needed to control erosion during logging and road con- 
struction, and severe if intensive management or special 
equipment and methods are needed to prevent exces- 
sive loss of soil. 

Ratings of equipment limitation reflect the characteris- 
tics and conditions of the soil that restrict use of the 
equipment generally needed in woodland management 
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or harvesting. A rating of s/ight indicates that use of 
equipment is not limited to a particular kind of equipment 
or time of year; moderate indicates a short seasonal 
limitation or a need for some modification in manage- 
ment or in equipment; and severe indicates a seasonal 
limitation, a need for special equipment or management, 
or a hazard in the use of equipment. 

Seedling mortality ratings indicate the degree to which 
the soil affects the mortality of tree seedlings. Plant 
competition is not considered in the ratings. The ratings 
apply to seedlings from good stock that are properly 
planted during a period of sufficient rainfall. A rating of 
slight indicates that the expected mortality is less than 
25 percent; moderate, 25 to 50 percent; and severe, 
more than 50 percent. 

Ratings of plant competition indicate the degree to 
which undesirable plants are expected to invade where 
there are openings in the tree canopy. The invading 
plants compete with native plants or planted seedlings. A 
rating of slight indicates little or no competition from 
other plants; moderate indicates that plant competition is 
expected to hinder the development of a fully stocked 
stand of desirable trees; severe indicates that plant com- 
petition is expected to prevent the establishment of a 
desirable stand unless the site is intensively prepared, 
weeded, or otherwise managed to control undesirable 
plants. 

The potential productivity of merchantable or common 
trees on a soil is expressed as a site index. This index is 
the average height, in feet, that dominant and codomin- 
ant trees of a given species attain in a specified number 
of years. The site index applies to fully stocked, even- 
aged, unmanaged stands. Commonly grown trees are 
those that woodland managers generally favor in inter- 
mediate or improvement cuttings. They are selected on 
the basis of growth rate, guality, value, and marketability. 

Trees to plant are those that are suited to the soils 
and to commercial wood production. 


Windbreaks and environmental plantings 


Windbreaks protect livestock, buildings, and yards 
from wind and snow. They also protect fruit trees and 
gardens, and they furnish habitat for wildlife. Several 
rows of low- and high-growing broadleaf and coniferous 
trees and shrubs provide the most protection. 

Field windbreaks are narrow plantings made at right 
angles to the prevailing wind and at specific intervals 
across the field. The interval depends on the erodibility 
of the soil. Field windbreaks protect cropland and crops 
from wind, hold snow on the fields, and provide food and 
cover for wildlife. 

Environmental plantings help to beautify and screen 
houses and other buildings and to abate noise. The 
plants, mostly evergreen shrubs and trees, are closely 
spaced. To insure plant survival, a healthy planting stock 
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of suitable species should be planted properly on a well 
prepared site and maintained in good condition. 

Table 8 shows the height that locally grown trees and 
shrubs are expected to reach in 20 years on various 
soils. The estimates in table 8 are based on measure- 
ments and observation of established plantings that have 
been given adequate care. They can be used as a guide 
in planning windbreaks and screens. Additional informa- 
tion on planning windbreaks and screens and planting 
and caring for trees and shrubs can be obtained from 
local offices of the Soil Conservation Service or the 
Cooperative Extension Service or from a nursery. 


Engineering 


Harry N. Means, assistant state conservation engineer, Soil Conser- 
vation Service, assisted in writing this section. 


This section provides information for planning land 
uses related to urban development and to water man- 
agement. Soils are rated for various uses, and the most 
limiting features are identified. The ratings are given in 
the following tables: Building site development, Sanitary 
facilities, Construction materials, and Water manage- 
ment. The ratings are based on observed performance 
of the soils and on the estimated data and test data in 
the "Soil properties" section. 

Information in this section is intended for land use 
planning, for evaluating land use alternatives, and for 
planning site investigations prior to design and construc- 
tion. The information, however, has limitations. For ex- 
ample, estimates and other data generally apply only to 
that part of the soil within a depth of 5 or 6 feet. Be- 
cause of the map scale, small areas of different soils 
may be included within the mapped areas of a specific 
soil. 

The information /5 not site specific and does not elimi- 
nate the need for onsite investigation of the soils or for 
testing and analysis by personnel experienced in the 
design and construction of engineering works. 

Government ordinances and regulations that restrict 
certain land uses or impose specific design criteria were 
not considered in preparing the information in this sec- 
tion. Local ordinances and regulations need to be con- 
sidered in planning, in site selection, and in design. 

Soil properties, site features, and observed perform- 
ance were considered in determining the ratings in this 
section. During the fieldwork for this soil survey, determi- 
nations were made about grain-size distribution, liquid 
limit, plasticity index, soil reaction, depth to bedrock, 
hardness of bedrock within 5 to 6 feet of the surface, 
soil wetness, depth to a seasonal high water table, 
slope, likelihood of flooding, natural soil structure aggre- 
gation, and soil density. Data were collected about kinds 
of clay minerals, mineralogy of the sand and silt frac- 
tions, and the kind of adsorbed cations. Estimates were 
made for erodibility, permeability, corrosivity, shrink-swell 
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potential, available water capacity, and other behavioral 
characteristics affecting engineering uses. 

This information can be used to (1) evaluate the po- 
tential of areas for residential, commercial, industrial, and 
recreation uses; (2) make preliminary estimates of con- 
struction conditions; (3) evaluate alternative routes for 
roads, streets, highways, pipelines, and underground 
cables; (4) evaluate alternative sites for sanitary landfills, 
septic tank absorption fields, and sewage lagoons; (5) 
plan detailed onsite investigations of soils and geology; 
(6) locate potential sources of gravel, sand, earthfill, and 
topsoil; (7) plan drainage systems, irrigation systems, 
ponds, terraces, and other structures for soil and water 
conservation; and (8) predict performance of proposed 
small structures and pavements by comparing the per- 
formance of existing similar structures on the same or 
similar soils. 

The information in the tables, along with the soil maps, 
the soil descriptions, and other data provided in this 
survey can be used to make additional interpretations. 

Some of the terms used in this soil survey have a 
special meaning in soil science and are defined in the 
Glossary. 


Building site development 


Table 9 shows the degree and kind of soil limitations 
that affect shallow excavations, dwellings with and with- 
out basements, small commercial buildings, and local 
roads and streets. The limitations are considered s/ight if 
soil properties and site features are generally favorable 
for the indicated use and limitations are minor and easily 
overcome; moderate if soil properties or site features are 
not favorable for the indicated use and special planning, 
design, or maintenance is needed to overcome or mini- 
mize the limitations; and severe if soil properties or site 
features are so unfavorable or so difficult to overcome 
that special design, significant increases in construction 
costs, and possibly increased maintenance are required. 
Special feasibility studies may be required where the soil 
limitations are severe. 

Shallow excavations are trenches or holes dug to a 
maximum depth of 5 or 6 feet for basements, graves, 
utility lines, open ditches, and other purposes. The rat- 
ings are based on soil properties, site features, and ob- 
served performance of the soils. The ease of digging, 
filling, and compacting is affected by the depth to bed- 
rock, a cemented pan, or a very firm dense layer; stone 
content; soil texture; and slope. The time of the year that 
excavations can be made is affected by the depth to a 
seasonal high water table and the susceptibility of the 
soil to flooding. The resistance of the excavation walls or 
banks to sloughing or caving is affected by soil texture 
and the depth to the water table. 

Dwellings and small commercial buildings are struc- 
tures built on shallow foundations on undisturbed soil. 
The load limit is the same as that for single-family dwell- 
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ings no higher than three stories. Ratings are made for 
smail commercial buildings without basements, for dwell- 
ings with basements, and for dwellings without base- 
ments. The ratings are based on soil properties, site 
features, and observed performance of the soils. A high 
water table, flooding, shrink-swell potential, and organic 
layers can cause the movement of footings. A high water 
table, depth to bedrock or to a cemented pan, large 
stones, and flooding affect the ease of excavation and 
construction. Landscaping and grading that require cuts 
and fills of more than 5 to 6 feet are not considered. 

Local roads and streets have an all-weather surface 
and carry automobile and light truck traffic all year. They 
have a subgrade of cut or fill soil material, a base of 
gravel, crushed rock, or stabilized soil material, and a 
flexible or rigid surface. Cuts and fills are generally limit- 
ed to less than 6 feet. The ratings are based on soil 
properties, site features, and observed performance of 
the soils. Depth to bedrock or to a cemented pan, a high 
water table, flooding, large stones, and slope affect the 
ease of excavating and grading. Soil strength (as in- 
ferred from the engineering classification of the soil), 
shrink-swell potential, frost action potential, and depth to 
a high water table affect the traffic supporting capacity. 


Sanitary facilities 


Table 10 shows the degree and the kind of soil limita- 
tions that affect septic tank absorption fields, sewage 
lagoons, and sanitary landfills. The limitations are consid- 
ered s/ight if soil properties and site features are gener- 
ally favorable for the indicated use and limitations are 
minor and easily overcome; moderate if soil properties or 
Site features are not favorable for the indicated use and 
special planning, design, or maintenance is needed to 
overcome or minimize the limitations; and severe if soil 
properties or site features are so unfavorable or so diffi- 
cult 10 overcome that special design, significant in- 
creases in construction costs, and possibly increased 
maintenance are required. 

Table 10 also shows the suitability of the soils for use 
as daily cover for landfills. A rating of good indicates that 
Soil properties and site features are favorable for the use 
and good performance and low maintenance can be 
expected; fair indicates that soil properties and site fea- 
tures are moderately favorable for the use and one or 
more soil properties or site features make the soil less 
desirable than the soils rated good; and poor indicates 
that one or more soil properties or site features are 
unfavorable for the use and overcoming the unfavorable 
properties reguires special design, extra maintenance, or 
costly alteration. 

Seplic tank absorption fields are areas in which efflu- 
ent from a septic tank is distributed into the soil through 
subsurface tiles or perforated pipe. Only that part of the 
soil between depths of 24 and 72 inches is evaluated. 
The ratings are based on soil properties, site features, 
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and observed performance of the soils. Permeability, a 
high water table, depth to bedrock or to a cemented 
pan, and flooding affect absorption of the effluent. Large 
stones and bedrock or a cemented pan interfere with 
installation. 

Unsatisfactory performance of septic tank absorption 
fields, including excessively slow absorption of effluent, 
surfacing of effluent, and hillside seepage, can affect 
public health. Ground water can be polluted if highly 
permeable sand and gravel or fractured bedrock is less 
than 4 feet below the base of the absorption field, if 
slope is excessive, or if the water table is near the 
surface. There must be unsaturated soil material beneath 
the absorption field to effectively filter the effluent. Many 
local ordinances require that this material be of a certain 
thickness. 

Sewage lagoons are shallow ponds constructed to 
hold sewage while aerobic bacteria decompose the solid 
and liquid wastes. Lagoons should have a nearly level 
floor surrounded by cut slopes or embankments of com- 
pacted soil. Lagoons generally are designed to hold the 
sewage within a depth of 2 to 5 feet. Nearly impervious 
soil material for the lagoon floor and sides is required to 
minimize seepage and contamination of ground water. 

Table 10 gives ratings for the natural soil that makes 
up the lagoon floor. The surface layer and, generally, 1 
or 2 feet of soil material below the surface layer are 
excavated to provide material for the embankments. The 
ratings are based on soil properties, site features, and 
observed performance of the soils. Considered in the 
ratings are slope, permeability, a high water table, depth 
to bedrock or to a cemented pan, flooding, large stones, 
and content of organic matter. 

Excessive seepage due to rapid permeability of the 
soil or a water table that is high enough to raise the level 
of sewage in the lagoon' causes a lagoon to function 
' unsatisfactorily. Pollution results if seepage is excessive 
or if floodwater overtops the lagoon. A high content of 
organic matter is detrimental to proper functioning of the 
lagoon because it inhibits aerobic activity. Slope, bed- 
rock, and cemented pans can cause construction prob- 
lems, and large stones, can hinder compaction of the 
lagoon floor. 

Sanitary landfills are areas where solid waste is dis- 
posed of by burying it in soil. There are two types of 
landfill—trench and area. In a trench landfill, the waste is 
placed in a trench. It is spread, compacted, and covered 
daily with a thin layer of soil excavated at the site. In an 
area landfill, the waste is placed in successive layers on 
the surface of the soil. The waste is spread, compacted, 
and covered daily with a thin layer of soil from a source 
away from the site. 

Both types of landfill must be able to bear heavy 
vehicular traffic. Both types involve a risk of ground 
water pollution. Ease of excavation and revegetation 
needs to be considered. 
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The ratings in table 10 are based on soil properties, 
site features, and observed performance of the soils. 
Permeability, depth to bedrock or to a cemented pan, a 
high water table, slope, and flooding affect both types of 
landfill. Texture, stones and boulders, highly organic 
layers, soil reaction, and content of salts and sodium 
affect trench type landfills. Unless otherwise stated, the 
ratings apply only to that part of the soil within a depth 
of about 6 feet. For deeper trenches, a limitation rated 
slight or moderate may not be valid. Onsite investigation 
is needed. 

Daily cover for landfill is the soil material that is used 
to cover compacted solid waste in an area type sanitary 
landfill. The soil material is obtained offsite, transported 
to the landfill, and spread over the waste. 

Soil texture, wetness, coarse fragments, and slope 
affect the ease of removing and spreading the material 
during wet and dry periods. Loamy or silty soils that are 
free of large stones or excess gravel are the best cover 
for a landfill. Clayey soils are sticky or cloddy and are 
difficult to spread; sandy soils are subject to soil blowing. 

After soil material has been removed, the soil material 
remaining in the borrow area must be thick enough over 
bedrock, a cemented pan, or the water table to permit 
revegetation. The soil material used as final cover for a 
landfill should be suitable for plants. The surface layer 
generally has the best workability, more organic matter, 
and the best potential for plants. Material from the sur- 
face layer should be stockpiled for use as the final 
cover. 


Construction materials 


Table 11 gives information about the soils as a source 
of roadfill, sand, gravel, and topsoil. The soils are rated 
good, fair, or poor as a source of roadfill and topsoil. 
They are rated as a probable or improbable source of 
sand and gravel. The ratings are based on soil proper- 
ties and site features that affect the removal of the soil 
and its use as construction material. Normal compaction, 
minor processing, and other standard construction prac- 
tices are assumed. Each soil is evaluated to a depth of 5 
or 6 feet. 

Roadfill is soil material that is excavated in one place 
and used in road embankments in another place. In this 
table, the soils are rated as a source of roadfill for low 
embankments, generally less than 6 feet high and less 
exacting in design than higher embankments. 

The ratings are for the soil material below the surface 
layer to a depth of 5 or 6 feet. it is assumed that soil 
layers will be mixed during excavating and spreading. 
Many soils have layers of contrasting suitability within 
their profile. The table showing engineering index proper- 
ties provides detailed information about each soil layer. 
This information can help determine the suitability of 
each layer for use as roadfill. The performance of soil 
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after it is stabilized with lime or cement is not considered 
in the ratings. 

The ratings are based on soil properties, site features, 
and observed performance of the soils. The thickness of 
suitable material is a major consideration. The ease of 
excavation is affected by large stones, a high water 
table, and slope. How well the soil performs in place 
after it has been compacted and drained is determined 
by its strength (as inferred from the engineering classifi- 
cation of the soil) and shrink-swell potential. 

Soils rated good contain significant amounts of sand 
or gravel or both. They have at least 5 feet of suitable 
material, low shrink-swell potential, few cobbles and 
stones, and slopes of 15 percent or less. Depth to the 
water table is more than 3 feet. Soils rated fair are more 
than 35 percent silt- and clay-sized particles and have a 
plasticity index of less than 10. They have moderate 
shrink-swell potential, slopes of 15 to 25 percent, or 
many stones. Depth to the water table is 1 to 3 feet. 
Soils rated poor have a plasticity index of more than 10, 
a high shrink-swell potential, many stones, or slopes of 
more than 25 percent. They are wet, and the depth to 
the water table is less than 1 foot. They may have layers 
of suitable material, but the material is less than 3 feet 
thick. 

Sand and gravel are natural aggregates suitable for 
commercial use with a minimum of processing. Sand and 
gravel are used in many kinds of construction. Specifica- 
tions for each use vary widely. In table 11, only the 
probability of finding material in suitable quantity is evalu- 
ated. The suitability of the material for specific purposes 
is not evaluated, nor are factors that affect excavation of 
the material. 

The properties used to evaluate the soil as a source of 
sand or gravel are gradation of grain sizes (as indicated 
by the engineering classification of the soil), the thick- 
ness of suitable material, and the content of rock frag- 
ments. Kinds of rock, acidity, and stratification are given 
in the soil series descriptions. Gradation of grain sizes is 
given in the table on engineering index properties. 

ል soil rated as a probable source has a layer of clean 
sand or gravel or a layer of sand or gravel that is up to 
12 percent silty fines. This material must be at least 3 
feet thick and less than 50 percent, by weight, large 
stones. All other soils are rated as an improbable 
Source. Coarse fragments of soft bedrock, such as shale 
and siltstone, are not considered to be sand and gravel. 

Topsoil is used to cover an area so that vegetation 
can be established and maintained. The upper 40 inches 
of a soil is evaluated for use as topsoil. Also evaluated is 
the reclamation potential of the borrow area. 

Plant growth is affected by toxic material and by such 
properties as soil reaction, available water capacity, and 
fertility. The ease of excavating, loading, and spreading 
is affected by rock fragments, slope, a water table, soil 
texture, and thickness of suitable material. Reclamation 
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of the borrow area is affected by slope, a water table, 
rock fragments, bedrock, and toxic material. 

Soils rated good have friable loamy material to a depth 
of at least 40 inches. They are free of stones and cob- 
bles, have little or no gravel, and have slopes of less 
than 8 percent. They are low in content of soluble salts, 
are naturally fertile or respond well to fertilizer, and are 
not so wet that excavation is difficult. 

Soils rated fair are sandy soils, loamy soils that have a 
relatively high content of clay, soils that have only 20 to 
40 inches of suitable material, soils that have an appre- 
ciable amount of gravel, stones, or soluble salts, or soils 
that have slopes of 8 to 15 percent. The soils are not so 
wet that excavation is difficult. 

Soils rated poor are very sandy or clayey, have less 
than 20 inches of suitable material, have a large amount 
of gravel, stones, or soluble salts, have slopes of more 
than 15 percent, or have a seasonal water table at or 
near the surface. 

The surface layer of most soils is generally preferred 
for topsoil because of its organic matter content. Organic 
matter greatly increases the absorption and retention of 
moisture and nutrients for plant growth. 


Water management 


Table 12 gives information on the soil properties and 
site features that affect water management. It gives for 
each soil the restrictive features that affect pond reser- 
Voir areas; embankments, dikes, and levees; drainage; 
irrigation; terraces and diversions; and grassed water- 
Ways. 

Pond reservoir areas hold water behind a dam or em- 
bankment. Soils best suited to this use have low seep- 
age potential in the upper 60 inches. The seepage po- 
tential is determined by the permeability of the soil and 
the depth to fractured bedrock or other permeable mate- 
rial. Excessive slope can affect the storage capacity of 
the reservoir area. 

Embankments, dikes, and levees are raised structures 
of soil material, generally less than 20 feet high, con- 
structed to impound water or to protect land against 
overflow. Soil material in embankments must be resistant 
to seepage, piping, and erosion and have favorable com- 
paction characteristics. Unfavorable features include less 
than 5 feet of suitable material and a high content of 
stones or boulders, organic matter, or salts or sodium. A 
high water table affects the amount of usable material. It 
also affects trafficability. 

Drainage is the removal of excess surface and subsur- 
face water from the soil. How easily and effectively the 
801 is drained depends on the depth to bedrock, to a 
cemented pan, or to other layers that affect the rate of 
water movement; permeability; depth to a high water 
table or depth of standing water if the soil is subject to 
ponding; slope; susceptibility to flooding; subsidence of 
organic layers; and potential frost action. Excavating and 


48 


grading and the stability of ditchbanks are affected by 
depth to bedrock or to a cemented pan, large stones, 
slope, and the hazard of cutbanks caving. The productiv- 
ity of the soil after drainage is adversely affected by 
extreme acidity or by toxic substances in the root zone, 
such as salts, sodium, or sulfur. Availability of drainage 
outlets is not considered in the ratings. 

Irrigation is the controlled application of water to sup- 
plement rainfall and support plant growth. The design 
and management of an irrigation system are affected by 
depth to the water table, the need for drainage, flooding, 
available water capacity, intake rate, permeability, ero- 
sion hazard, and slope. The construction of a system is 
affected by large stones and depth to bedrock or to a 
cemented pan. The performance of a system is affected 
by the depth of the root zone, the amount of salts or 
sodium, and soil reaction. 

Terraces and diversions are embankments or a combi- 
nation of channels and ridges constructed across a 
slope to reduce erosion and conserve moisture by inter- 
cepting runoff. Slope, wetness, large stones, and depth 
to bedrock or to a cemented pan affect the construction 
of terraces and diversions. A restricted rooting depth, a 
severe hazard of wind or water erosion, an excessively 
coarse texture, and restricted permeability adversely 
affect maintenance. 

Grassed waterways are natural or constructed chan- 
nels, generally broad and shallow, that conduct surface 
water to outlets at a nonerosive velocity. Large stones, 
wetness, slope, and depth to bedrock or to a cemented 
pan affect the construction of grassed waterways. A 
hazard of wind erosion, low available water capacity, 
restricted rooting depth, toxic substances such as salts 
or sodium, and restricted permeability adversely affect 
the growth and maintenance of the grass after construc- 
tion. 


Recreation 


Edward A. Gaskins, biologist, Soil Conservation Service, assisted in 
the preparation of this section. 


The Statewide Comprehensive Outdoor Recreation 
Plan (SCORP) reports a total of 3,595 acres of existing 
recreational developments in Johnson County (20). The 
facilities listed include: 21 acres of playfields, 65 acres of 
fishing waters, 45 acres of boating water, 12 acres suit- 
able for canoe use, 88,120 square feet of swimming 
area, 222 acres of camping, 4 miles of hiking trails, and 
35 acres of picnicking areas. The report projects a mini- 
mum county need to increase bike, horse, and hiking 
trails; hunting areas; and acres of water open to fishing 
by the year of 1990. The increase would meet the coun- 
ty's future need to provide for a projected increase in 
total population (41,200) by that date (9). 

State owned lands open to the public include Knob 
Noster State Park (3,511 acres) and the Perry Memorial 
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Wildlife Area (1,667 acres). The park offers camping, 
fishing, swimming, and nature trails to the visitor. The 
wildlife area offers hunting for openland and woodland 
game and has waterfowl areas planned for future devel- 
opment. 

The NACD Nationwide Outdoor Recreation Inventory 
lists 13 private and semi-private recreation enterprises in 
operation within the county (74). These consist of three 
campgrounds, two field sports areas, three commercial 
fishing areas, a historic site, a picnicking area, a race 
track, a horseback riding club, and a drive-in theater. The 
committee which made this inventory felt that water 
sports areas and vacation farm enterprises were the 
priority recreation facilities needed in the county. 

The soils of the survey area are rated in table 13 
according to limitations that affect their suitability for 
recreation. The ratings are based on restrictive soil fea- 
tures, such as wetness, slope, and texture of the surface 
layer. Susceptibility to flooding is considered. Not consid- 
ered in the ratings, but important in evaluating a site, are 
the location and accessibility of the area, the size and 
shape of the area and its scenic guality, vegetation, 
access to water, potential water impoundment sites, and 
access to public sewerlines. The capacity of the soil to 
absorb septic tank effluent and the ability of the soil to 
support vegetation are also important. Soils subject to 
flooding are limited for recreation use by the duration 
and intensity of flooding and the season when flooding 
occurs. In planning recreation facilities, onsite assess- 
ment of the height, duration, intensity, and frequency of 
flooding is essential. 

In table 13, the degree of soil limitation is expressed 
as slight, moderate, or severe. Slight means that soil 
properties are generally favorable and that limitations are 
minor and easily overcome. Moderate means that limita- 
tions can be overcome or alleviated by planning, design, 
or special maintenance. Severe means that soil proper- 
ties are unfavorable and that limitations can be offset 
only by costly soil reclamation, special design, intensive 
maintenance, limited use, or by a combination of these 
measures. 

The information in table 13 can be supplemented by 
other information in this survey, for example, interpreta- 
tions for septic tank absorption fields in table 10 and 
interpretations for dwellings without basements and for 
local roads and streets in table 9. 

Camp areas require site preparation such as shaping 
and leveling the tent and parking areas, stabilizing roads 
and intensively used areas, and installing sanitary facili- 
ties and utility lines. Camp areas are subject to heavy 
foot traffic and some vehicular traffic. The best soils 
have mild slopes and are not wet or subject to flooding 
during the period of use. The surface has few or no 
stones or boulders, absorbs rainfall readily but remains 
firm, and is not dusty when dry. Strong slopes and 
stones or boulders can greatly increase the cost of con- 
structing campsites. 
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Picnic areas are subject to heavy foot traffic. Most 
vehicular traffic is confined to access roads and parking 
areas. The best soils for picnic areas are firm when wet, 
are not dusty when dry, are not subject to flooding 
during the period of use, and do not have slopes or 
stones or boulders that increase the cost of shaping 
sites or of building access roads and parking areas. 

Playgrounds require soils that can withstand intensive 
foot traffic. The best soils are almost level and are not 
wet or subject to flooding during the season of use. The 
surface is free of stones and boulders, is firm after rains, 
and is not dusty when dry. If grading is needed, the 
depth of the soil over bedrock or a hardpan should be 
considered. 

Paths and trails for hiking, horseback riding, and bicy- 
cling should require little or no cutting and filling. The 
best soils are not wet, are firm after rains, are not dusty 
when dry, and are not subject to flooding more than 
once a year during the period of use. They have moder- 
ate slopes and few or no stones or boulders on the 
surface. 


Wildlife habitat 


Edward A. Gaskins, biologist, Soil Conservation Service, assisted in 
the preparation of this section. 


Over 80 percent of Johnson County was classified as 
prairie at one time. This county is one of the thirteen 
west-central counties which comprise the West Prairie 
Zoogeographic Region of Missouri (17. Today, approxi- 
mately 10 percent of the county is classified as wood- 
land. Continued clearing of this wooded base is expect- 
ed on the more productive agricultural soils during the 
coming years. 

Quail and rabbit populations fluctuate from fair to good 
in the county depending upon available cover in relation 
to food supplies. Harvest data shows Johnson County as 
having one of the larger deer populations in this part of 
the state. Dove populations, both residents and migra- 
tory, are also high. The county has a harvestable popula- 
tion of furbearers. Raccoon are high on the list (77). 
Large populations of various songbirds are found 
throughout the county. Although several sightings have 
been reported over the years, prairie chicken and ring- 
necked pheasant are classified as rare. A release of 
3,000 Korean-blackneck cross-hybrid pheasants in 
neighboring Pettis County is expected (9). If the estab- 
lishment of these birds is successful, they could occupy 
existing habitat in Johnson County. Waterfowl population 
is considered low because of the absence of required 
. wetland habitat. 

The Macksburg-Sampsel and Zook-Dockery-Blackoar 
associations are the most intensively cropped of the five 
associations and comprise approximately 19 percent of 
the county. Hard (woody) cover is restricted to hedge- 
rows, brushy drainageways, and a few small blocks of 
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woodland in the Macksburg part and in the wooded flood 
plain (Blackoar part) along the Blackwater River. Clear- 
ing of these wooded areas is accelerating, especially on 
the more productive Macksburg soils. 

These soils support a large dove population and in 
those areas where hard cover remains, are medium quail 
populations and small to medium rabbit populations. 
Deer are fairly numerous along the wooded flood plain. 
Here, too, is found the woodland base needed for sguir- 
rel habitat. Cornfields along the border supplement the 
farily poor oak-hickory mast production. Waterfowl make 
use of farm ponds for resting during their annual spring 
migrations. Many old, wooded oxbows, formed during 
channel work on the Blackwater River, still retain water 
of varying depths. These areas provide good to excellent 
habitat for wood duck and other wetland species. Geese 
from the James A. Reed Wildlife Area in Jackson County 
feed on agricultural lands in the western part of the 
county. The state-owned Perry Memorial Wildlife Area is 
in the Zook-Dockery-Blackoar association near the town 
of Concordia. This area of 1,667 acres offers upland and 
forest game hunting to the licensed public. 

The Sampsel-Snead-Polo and Sampsel-Deepwater- 
Haig soil associations comprise around 66 percent of the 
land area in Johnson County. Farm uses are mainly 
pasture, hayland, and some cropland. Woody cover is 
fairly scarce in this large area and is of poorer guality 
than in other areas. This scarcity of hard cover together 
with overgrazing of pasture has reduced the capacity of 
much of this area to support the traditional game spe- 
cies. Medium rabbit populations are still found in the 
grass-legume hayland areas having brushy cover in 
close proximity. Coyote hunting is gaining in popularity. 

These four associations have the majority of openland 
habitat in Johnson County. 

The Mandeville-Norris-Bolivar soil association, which 
makes up 15 percent of the county, furnishes the major- 
ity of woodland habitat in the county. Knob Noster State 
Park, which has 3,511 protected acres, provides excel- 
lent habitat for various woodland wildlife Species. Wild 
turkey is established in this association; the largest popu- 
lation is on Bristle Ridge near Knob Noster. Squirrel 
populations range from small to medium depending upon 
the annual mass production. Small to medium popula- 
tions of quail, rabbit, and dove can be found in areas 
where farming has expanded along ridgetops and in 
narrow valleys that have woody cover well interspersed 
on the steeper side slopes. 

The stream fishery resource is limited to the Black- 
water River, the mouth of Post Oak Creek, and parts of 
Big Creek in the southwestern part of the county. Nu- 
merous farm ponds, 68 acres of public waters in Knob 
Noster Park, a few commercial ponds, and various wa- 
tershed structures provide opportunities for impoundment 
type fishing. Principal stream fish are channel catfish, 
black bullhead, carp, largemouth bass, and other species 
adapted to the heavily silted, slow moving streams of 


this region. Ponds and lakes are normally stocked with 
largemouth bass, channel catfish, and bluegill. 

Soils affect the kind and amount of vegetation that is 
available to wildlife as food and cover. They also affect 
the construction of water impoundments. The kind and 
abundance of wildlife depend largely on the amount and 
distribution of food, cover, and water. Wildlife habitat can 
be created or improved by planting appropriate vegeta- 
tion, by maintaining the existing plant cover, or by pro- 
moting the natural establishment of desirable plants. 

In table 14, the soils in the survey area are rated 
according to their potential for providing habitat for var- 
ious kinds of wildlife. This information can be used in 
planning parks, wildlife refuges, nature study areas, and 
other developments for wildlife; in selecting soils that are 
suitable for establishing, improving, or maintaining specif- 
ic elements of wildlife habitat, and in determining the 
intensity of management needed for each element of the 
habitat. 

The potential of the soil is rated good, fair, poor, or 
very poor. A rating of good indicates that the element or 
kind of habitat is easily established, improved, or main- 
tained. Few or no limitations affect management, and 
satisfactory results can be expected. A rating of ٧ 
indicates that the element or kind of habitat can be 
established, improved, or maintained in most places. 
Moderately intensive management is reguired for satis- 
factory results. A rating of poor indicates that limitations 
are severe for the designated element or kind of habitat. 
Habitat can be created, improved, or maintained in most 
places, but management is difficult and must be inten- 
sive. A rating of very poor indicates that restrictions for 
the element or kind of habitat are very severe and that 
unsatisfactory results can be expected. Creating, improv- 
ing, or maintaining habitat is impractical or impossible. 

The elements of wildlife habitat are described in the 
following paragraphs. 

Grain and seed crops are domestic grains and seed- 
producing herbaceous plants. Soil properties and fea- 
tures that affect the growth of grain and seed crops are 
depth of the root zone, texture of the surface layer, 
available water capacity, wetness, slope, surface stoni- 
ness, and flood hazard. Soil temperature and soil mois- 
ture are also considerations. Examples of grain and seed 
crops are corn, wheat, oats, barley, millet, soybeans, and 
milo. 

Grasses and legumes are domestic perennial grasses 
and herbaceous legumes. Soil properties and features 
that affect the growth of grasses and legumes are depth 
of the root zone, texture of the surface layer, available 
water capacity, wetness, surface stoniness, flood hazard, 
and slope. Soil temperature and soil moisture are also 
considerations. Examples of grasses and legumes are 
bluegrass, switchgrass, orchardgrass,  indiangrass, 
clover, trefoil, alfalfa, and crownvetch. 

Wild herbaceous plants are native or naturally estab- 
lished grasses and forbs, including weeds. Soil proper- 
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ties and features that affect the growth of these plants 
are depth of the root zone, texture of the surface layer, 
available water capacity, wetness, surface stoniness, and 
flood hazard. Soil temperature and soil moisture are also 
considerations. Examples of wild herbaceous plants are 
bluestem, goldenrod, beggarweed, pokeweed, foxtail, 
croton, and partridgepea. 

Hardwood trees and woody understory produce nuts 
or other fruit, buds, catkins, twigs, bark, and foliage. Soil 
properties and features that affect the growth of hard- 
wood trees and shrubs are depth of the root zone, the 
available water capacity, and wetness. Examples of 
these plants are oak, poplar, cherry, sweetgum, apple, 
hawthorn, dogwood, hickory, persimmon, sassafras, 
walnut, and blackhaw. 

Coniferous plants furnish browse, seeds, and cones. 
Soil properties and features that affect the growth of 
coniferous trees, shrubs, and ground cover are depth of 
the root zone, available water capacity, and wetness. 
Examples of coniferous plants are pine, spruce, fir, 
cedar, and juniper. 

Wetland plants are annual and perennial wild herba- 
ceous plants that grow on moist or wet sites. Submerged 
or floating aquatic plants are excluded. Soil properties 
and features affecting wetland plants are texture of the 
surface layer, wetness, reaction, salinity, slope, and sur- 
face stoniness. Examples of wetland plants are 
smartweed, wild millet, wildrice, cutgrass, cattail, rushes, 
sedges, and buttonbush. 

Shallow water areas have an average depth of less 
than 5 feet. Some are naturally wet areas. Others are 
created by dams, levees, or other water-control struc- 
tures. Soil properties and features affecting shallow 
water areas are depth to bedrock, wetness, surface 
stoniness, slope, and permeability. Examples of shallow 
water areas are marshes, waterfowl feeding areas, and 
ponds. 

The habitat for various kinds of wildlife is described in 
the following paragraphs. 

Habitat for openland wildlife consists of cropland, pas- 
ture, meadows, and areas that are overgrown with 
grasses, herbs, shrubs, and vines. These areas produce 
grain and seed crops, grasses and legumes, and wild 
herbaceous plants. The wildlife attracted to these areas 
include bobwhite quail, pheasant, meadowlark, field spar- 
row, cottontail, red fox, woodchuck, and mourning dove. 

Habitat for woodland wildlife consists of areas of de- 
ciduous plants or coniferous plants or both and associat- 
ed grasses, legumes, and wild herbaceous plants. Wild- 
life attracted to these areas include wild turkey, ruffed 
grouse, woodcock, thrushes, woodpeckers, squirrels, 
gray fox, raccoon, deer, and bear. 

Habitat for wetland wildlife consists of open, marshy or 
swampy shallow water areas. Some of the wildlife at- 
tracted to such areas are ducks, geese, herons, shore 
birds, muskrat, mink, and beaver. 
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Soil properties 


Data relating to soil properties are collected during the 
course of the soil survey. The data and the estimates of 
Soil and water features, listed in tables, are explained on 
the following pages. 

Soil properties are determined by field examination of 
the soils and by laboratory index testing of some bench- 
mark soils. Established standard procedures are fol- 
lowed. During the survey, many shallow borings are 
made and examined to identify and classify the soils and 
to delineate them on the soil maps. Samples are taken 
from some typical profiles and tested in the laboratory to 
determine grain-size distribution, plasticity, and compac- 
tion characteristics. These results are reported in table 
18. 

Estimates of soil properties are based on field exami- 
nations, on laboratory tests of samples from the survey 
area, and on laboratory tests of samples of similar soils 
in nearby areas. Tests verify field observations, verify 
properties that cannot be estimated accurately by field 
observation, and help characterize key soils. 

The estimates of soil properties shown in the tables 
include the range of grain-size distribution and Atterberg 
limits, the engineering classifications, and the physical 
and chemical properties of the major layers of each soil. 
Pertinent soil and water features also are given. 


Engineering index properties 


Table 15 gives estimates of the engineering classifica- 
tion and of the range of index properties for the major 
layers of each soil in the survey area. Most soils have 
layers of contrasting properties within the upper 5 or 6 
feet. 

Depth to the upper and lower boundaries of each layer 
is indicated. The range in depth and information on other 
properties of each layer are given for each soil series 
under “Soil series and morphology." 

Texture is given in the standard terms used by the 
U.S. Department of Agriculture. These terms are defined 
according to percentages of sand, silt, and clay in the 
fraction of the soil that is less than 2 millimeters in 
diameter. "Loam," for example, is soil that is 7 to 27 
percent clay, 28 to 50 percent silt, and less than 52 
percent sand. ቨ a soil contains particles coarser than 
sand, an appropriate modifier is added, for example, 
"gravelly." Textural terms are defined in the Glossary. 

Classification of the soils is determined according to 
the Unified soil. classification system (2, 78) and the 
system adopted by the American Association of State 
Highway and Transportation Officials (7). 

The Unified system classifies soils according to prop- 
erties that affect their use as construction material. Soils 
are classified according to grain-size distribution of the 
fraction less than 3 inches in diameter and according to 
plasticity index, liquid limit, and organic matter content. 
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Sandy and gravelly soils are identified as GW, GP, GM, 
GC, SW, SP, SM, and SC; silty and clayey soils as ML, 
CL, OL, MH, CH, and OH; and highly organic soils as Pt. 
Soils exhibiting engineering properties of two groups can 
have a dual classification, for example, SP-SM. 

The AASHTO system classifies soils according to 
those properties that affect roadway construction and 
maintenance. In this system, the fraction of a mineral soil 
that is less than 3 inches in diameter is classified in one 
of seven groups from A-1 through A-7 on the basis of 
grain-size distribution, liquid limit, and plasticity index. 
Soils in group A-1 are coarse grained and low in content 
of fines (silt and clay). At the other extreme, soils in 
group A-7 are fine grained. Highly organic soils are clas- 
Sified in group A-8 on the basis of visual inspection. 

If laboratory data are available, the A-1, A-2, and A-7 
groups are further classified as A-1-a, A-1-b, A-2-4, A-2- 
5, A-2-6, A-2-7, A-7-5, or A-7-6. As an additional refine- 
ment, the suitability of a soil as subgrade material can be 
indicated by a group index number. Group index num- 
bers range from 0 for the best subgrade material to 20 
or higher for the poorest. The AASHTO classification for 
Soils tested, with group index numbers in parentheses, is 
given in table 18. 

Hock fragments larger than 3 inches in diameter are 
indicated as a percentage of the total soil on a dry- 
weight basis. The percentages are estimates determined 
mainly by converting volume percentage in the field to 
weight percentage. 

Percentage (of soil particles) passing designated 
Sieves is the percentage of the soil fraction less than 3 
inches in diameter based on an oven-dry weight. The 
Sieves, numbers 4, 10, 40, and 200 (USA Standard 
Series), have openings of 4.76, 2.00, 0.420, and 0.074 
millimeters, respectively. Estimates are based on labora- 
tory tests of soils sampled in the Survey area and in 
nearby areas and on estimates made in the field. 

Liquid limit and plasticity index (Atterberg limits) indi- 
cate the plasticity characteristics of a soil. The estimates 
are based on test data from the Survey area or from 
nearby areas and on field examination. 

The estimates of grain-size distribution, liquid limit, and 
plasticity index are rounded to the nearest 5 percent. 
Thus, if the ranges of gradation and Atterberg limits 
extend a marginal amount (1 or 2 percentage points) 
across classification boundaries, the classification in the 
marginal zone is omitted in the table. 


Physical and chemical properties 


Table 16 shows estimates of some characteristics and 
features that affect soil behavior. These estimates are 
given for the major layers of each soil in the Survey area. 
The estimates are based on field observations and on 
test data for these and similar soils. 

Permeability refers to the ability of a soil to transmit 
water or air. The estimates indicate the rate of downward 
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movement of water when the soil is saturated. They are 
based on soil characteristics observed in the field, par- 
ticularly structure, porosity, and texture. Permeability is 
considered in the design of soil drainage systems, septic 
tank absorption fields, and construction where the rate of 
water movement under saturated conditions affects be- 
havior. 

Available water capacity refers to the quantity of water 
that the soil is capable of storing for use by plants. The 
capacity for water storage is given in inches of water per 
inch of soil for each major soil layer. The capacity varies, 
depending on soil properties that affect the retention of 
water and the depth of the root zone. The most impor- 
tant properties are the content of organic matter, soil 
texture, bulk density, and soil structure. Available water 
capacity is an important factor in the choice of plants or 
crops to be grown and in the design and management of 
irrigation systems. Available water capacity is not an 
estimate of the quantity of water actually available to 
plants at any given time. 

Soil reaction is a measure of acidity or alkalinity and is 
expressed as a range in pH values. The range in pH of 
each major horizon is based on many field tests. For 
many soils, values have been verified by laboratory anal- 
yses. Soil reaction is important in selecting crops and 
other plants, in evaluating soil amendments for fertility 
and stabilization, and in determining the risk of corrosion. 

Shrink-swell potential is the potential for volume 
change in a soil with a loss or gain in moisture. Volume 
change occurs mainly because of the interaction of clay 
minerals with water and varies with the amount and type 
of clay minerals in the soil. The size of the load on the 
soil and the magnitude of the change in soil moisture 
content influence the amount of swelling of soils in 
place. Laboratory measurements of swelling of undis- 
turbed clods were made for many soils. For others, 
swelling was estimated on the basis of the kind and 
amount of clay minerals in the soil and on measure- 
ments of similar soils. 

If the shrink-swell potential is rated moderate to very 
high, shrinking and swelling can cause damage to build- 
ings, roads, and other structures. Special design is often 
needed. 

Shrink-swell potential classes are based on the 
change in length of an unconfined clod as moisture con- 
tent is increased from air-dry to field capacity. The 
change is based on the soil fraction less than 2 millime- 
ters in diameter. The classes are /ow, a change of less 
than 3 percent; moderate, 3 to 6 percent; and high, more 
than 6 percent. Very high, greater than 9 percent, is 
sometimes used. 

Erosion factor K indicates the susceptibility of a soil to 
sheet and rill erosion by water. Factor K is one of six 
factors used in the Universal Soil Loss Equation (USLE) 
to predict the average annual rate of soil loss by sheet 
and rill erosion in tons per acre per year. The estimates 
are based primarily on percentage of silt, sand, and 
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organic matter (up to 4 percent) and on soil structure 
and permeability. Values of K range from 0.05 to 0.69. 
The higher the value the more susceptible the soil is to 
sheet and rill erosion by water. 

Erosion factor T is an estimate of the maximum aver- 
age annual rate of soil erosion by wind or water that can 
occur without affecting crop productivity over a sustained 
period. The rate is in tons per acre per year. 

Wind erodibility groups are made up of soils that have 
similar properties affecting their resistance to wind ero- 
sion in cultivated areas. The groups indicate the suscep- 
tibility of soil to wind erosion and the amount of soil lost. 
Soils are grouped according to the following distinctions: 

1. Sands, coarse sands, fine sands, and very fine 
sands. These soils are generally not suitable for crops. 
They are extremely erodible, and vegetation is difficult to 
establish. 

2. Loamy sands, loamy fine sands, and loamy very 
fine sands. These soils are very highly erodible. Crops 
can be grown if intensive measures to control wind ero- 
sion are used. 

3. Sandy loams, coarse sandy loams, fine sandy 
loams, and very fine sandy loams. These soils are highly 
erodible. Crops can be grown if intensive measures to 
control wind erosion are used. 

4L. Calcareous loamy soils that are less than 35 per- 
cent clay and more than 5 percent finely divided calcium 
carbonate. These soils are erodible. Crops can be grown 
if intensive measures to control wind erosion are used. 

4. Clays, silty clays, clay loams, and silty clay loams 
that are more than 35 percent clay. These soils are 
moderately erodible. Crops can be grown if measures to 
control wind erosion are used. 

5. Loamy soils that are less than 18 percent clay and 
less than 5 percent finely divided calcium carbonate and 
sandy clay loams and sandy clays that are less than 5 
percent finely divided calcium carbonate. These soils are 
slightly erodible. Crops can be grown if measures to 
control wind erosion are used. 

6. Loamy soils that are 18 to 35 percent clay and 
less than 5 percent finely divided calcium carbonate, 
except silty clay loams. These soils are very slightly 
erodible. Crops can easily be grown. 

7. Silty clay loams that are less than 35 percent clay 
and less than 5 percent finely divided calcium carbonate. 
These soils are very slightly erodible. Crops can easily 
be grown. 

8. Stony or gravelly soils and other soils not subject 
to wind erosion. 

Organic matter is the plant and animal residue in the 
Soil at various stages of decomposition. 

In table 16, the estimated content of organic matter of 
the plow layer is expressed as a percentage, by weight, 
of the soil material that is less than 2 millimeters in 
diameter. 

The content of organic matter of a soil can be main- 
tained or increased by returning crop residue to the soil. 
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Organic matter affects the available water capacity, infil- 
tration rate, and tilth. It is a source of nitrogen and other 
nutrients for crops. 


Soil and water features 


Table 17 gives estimates of various soil and water 
features. The estimates are used in land use planning 
that involves engineering considerations. 

Hydrologic soil groups are used to estimate runoff 
from precipitation. Soils not protected by vegetation are 
assigned to one of four groups. They are grouped ac- 
cording to the intake of water when the soils are thor- 
oughly wet and receive precipitation from long-duration 
storms. 

The four hydrologic soil groups are: 

Group A. Soils having a high infiltration rate (low runoff 
potential) when thoroughly wet. These consist mainly of 
deep, well drained to excessively drained sands or grav- 
elly sands. These soils have a high rate of water trans- 
mission. 

Group B. Soils having a moderate infiltration rate when 
thoroughly wet. These consist chiefly of moderately deep 
or deep, moderately well drained or well drained soils 
that have moderately fine texture to moderately coarse 
texture. These soils have a moderate rate of water trans- 
mission. 

Group C. Soils having a slow infiltration rate when 
thoroughly wet. These consist chiefly of soils having a 
layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These 
soils have a slow rate of water transmission. 

Group D. Soils having a very slow infiltration rate (high 
runoff potential) when thoroughly wet. These consist 
chiefly of clays that have a high shrink-swell potential, 
soils that have a permanent high water table, soils that 
have a claypan or clay layer at or near the surface, and 
soils that are shallow over nearly impervious material. 
These soils have a very slow rate of water transmission. 

Flooding, the temporary inundation of an area, is 
caused by overflowing streams, by runoff from adjacent 
slopes, or by tides. Water standing for short periods after 
rainfall or snowmelt and water in swamps and marshes 
is not considered flooding. 

Table 17 gives the frequency and duration of flooding 
and the time of year when flooding is most likely. 

Frequency, duration, and probable dates of occurrence 
are estimated. Frequency is expressed as none, rare, 
common, occasional, and frequent. None means that 
flooding is not probable; rare that it is unlikely but possi- 
ble under unusual weather conditions; common that it is 
likely under normal conditions; occasiona/ that it occurs 
on an average of once or less in 2 years; and frequent 
that it occurs on an average of more than once in 2 
years. Duration is expressed as very brief if less than 2 
days, brief if 2 to 7 days, and /ong if more than 7 days. 
Probable dates are expressed in months; November- 
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May, for example, means that flooding can occur during 
the period November through May. 

The information is based on evidence in the soil pro- 
file, namely thin strata of gravel, sand, silt, or clay depos- 
ited by floodwater; irregular decrease in organic matter 
content with increasing depth; and absence of distinctive 
horizons that form in soils that are not subject to flood- 
ing. 

Also considered are local information about the extent 
and levels of flooding and the relation of each soil on 
the landscape to historic floods. Information on the 
extent of flooding based on soil data is less specific than 
that provided by detailed engineering surveys that delin- 
eate flood-prone areas at specific flood frequency levels. 

High water table (seasonal) is the highest level of a 
saturated zone in the soil in most years. The depth to a 
seasonal high water table applies to undrained soils. The 
estimates are based mainly on the evidence of a saturat- 
ed zone, namely grayish colors or mottles in the soil. 
Indicated in table 17 are the depth to the seasonal high 
water table; the kind of water table—that is, perched, 
artesian, or apparent; and the months of the year that 
the water table commonly is high. A water table that is 
seasonally high for less than 1 month is not indicated in 
table 17. 

An apparent water table is a thick zone of free water 
in the soil. It is indicated by the level at which water 
stands in an uncased borehole after adequate time is 
allowed for adjustment in the surrounding soil. An arte- 
sian water table is under hydrostatic head, generally be- 
neath an impermeable layer. When this layer is penetrat- 
ed, the water level rises in an uncased borehole. A 
perched water table is water standing above an unsatu- 
rated zone. In places an upper, or perched, water table 
is separated from a lower one by a dry zone. 

Only saturated zones within a depth of about 6 feet 
are indicated. A plus sign preceding the range in depth 
indicates that the water table is above the surface of the 
Soil. The first numeral in the range indicates how high 
the water rises above the surface. The second numeral 
indicates the depth below the surface. 

Depth to bedrock is shown for all soils that are under- 
lain by bedrock at a depth of 5 to 6 feet or less. For 
many soils, the limited depth to bedrock is a part of the 
definition of the soil series. The depths shown are based 
on measurements made in many soil borings and on 
other observations during the mapping of the soils. The 
kind of bedrock and its hardness as related to ease of 
excavation is also shown. Rippable bedrock can be ex- 
cavated with a single-tooth ripping attachment on a 200- 
horsepower tractor, but hard bedrock generally requires 
blasting. 

Potential frost action is the likelihood of upward or 
lateral expansion of the soil caused by the formation of 
segregated ice lenses (frost heave) and the subsequent 
collapse of the soil and loss of strength on thawing. 
Frost action occurs when moisture moves into the freez- 
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ing zone of the soil. Temperature, texture, density, per- 
meability, content of organic matter, and depth to the 
water table are the most important factors considered in 
evaluating the potential for frost action. It is assumed 
that the soil is not insulated by vegetation or snow and is 
not artificially drained. Silty and highly structured clayey 
soils that have a high water table in winter are most 
susceptible to frost action. Well drained, very gravelly, or 
very sandy soils are the least susceptible. Frost heave 
and low soil strength during thawing cause damage 
mainly to pavements and other rigid structures. 

Risk of corrosion pertains to potential soil-induced 
electrochemical or chemical action that dissolves or 
weakens uncoated steel or concrete. The rate of corro- 
sion of uncoated steel is related to such factors as soil 
moisture, particle-size distribution, acidity, and electrical 
conductivity of the soil. The rate of corrosion of concrete 
is based mainly on the sulfate and sodium content, tex- 
ture, moisture content, and acidity of the soil. Special 
site examination and design may be needed if the com- 
bination of factors creates a severe corrosion environ- 
ment. The steel in installations that intersect soil bound- 
aries or soil layers is more susceptible to corrosion than 
steel in installations that are entirely within one kind of 
soil or within one soil layer. 

For uncoated steel, the risk of corrosion, expressed as 
low, moderate, or high, is based on soil drainage class, 
total acidity, electrical resistivity near field capacity, and 
electrical conductivity of the saturation extract. 

For concrete, the risk of corrosion is also expressed 
as /ow, moderate, or high. It is based on soil texture, 
acidity, and amount of sulfates in the saturation extract. 


Engineering index test data 


Table 18 shows laboratory test data for several 
pedons sampled at carefully selected sites in the survey 
area. The pedons are typical of the series and are de- 
scribed in the section "Soil series and morphology." The 
soil samples were tested by the Missouri State Highway 
Department. 

The testing methods generally are those of the Ameri- 
can Association of State Highway and Transportation 
Officials (AASHTO) or the American Society for Testing 
and Materials (ASTM). 

The methods and codes are AASHTO classification 
(M-145-66); Unified classification (D-2487-66T); mechani- 
cal analysis (T88-57); liquid limit (T89-60); plasticity index 
(T90-56); moisture-density, method A (T99-57); (D-1883). 


Soil series and morphology 


In this section, each soil series recognized in the 
survey area is described. The descriptions are arranged 
in alphabetic order. 
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Characteristics of the soil and the material in which it 
formed are identified for each series. The soil is com- 
pared with similar soils and with nearby soils of other 
series. A pedon, a small three-dimensional area of soil, 
that is typical of the series in the survey area is de- 
Scribed. The detailed description of each soil! horizon 
follows standards in the Soil Survey Manual (27). Many 
of the technical terms used in the descriptions are de- 
fined in Soil Taxonomy (22). Unless otherwise stated, 
colors in the descriptions are for moist soil. Following the 
pedon description is the range of important characteris- 
tics of the soils in the series. 

The map units of each soil series are described in the 
section “Soil maps for detailed planning.” 


Barco series 


This series consists of moderately deep, well drained, 
moderately permeable soils on narrow upland ridgetops 
and side slopes. These soils formed in residuum weath- 
ered from sandstone and shale. Slopes are 2 to 9 per- 
cent. 

Barco soils are similar to Bolivar soils and are com- 
monly adjacent to Deepwater and Sampsel soils. Bolivar 
soils do not have a mollic epipedon. Deepwater soils are 
moderately well drained, have a finer textured B2t hori- 
zon, and are more than 40 inches thick. Sampsel soils 
are somewhat poorly drained, have a finer textured B2t 
horizon, and are at the heads of drainageways. 

Typical pedon in an area of Barco loam, 5 to 9 percent 
slopes, 400 feet south and 1,320 feet west of the north- 
west corner of sec. 22, T. 44 N., R. 29 ۷۰ 


Ap—0 to 6 inches; dark brown (10YR 3/3) loam; weak 
fine granular structure; very friable; many fine roots; 
few small fragments of soft sandstone (less than 10 
percent); common worm casts; very strongly acid; 
abrupt smooth boundary. 

B1—6 to 9 inches; dark brown (10YR 3/3) loam; weak 
fine subangular blocky structure; very friable; many 
fine roots; few small fragments of soft sandstone 
(less than 10 percent); common worm casts; very. 
strongly acid; abrupt smooth boundary. 

B21t—9 to 12 inches; dark brown (10YR 3/3) loam; 
weak fine subangular blocky structure; very friable; 
many fine roots; many fine fragments of soft sand- 
stone (less than 25 percent); common worm casts; 
very strongly acid; abrupt smooth boundary. 

B22t—12 to 18 inches; brown (10YR 4/3) clay loam; 
weak fine subangular blocky structure; very friable; 
common fine roots; common fine fragments of soft 
sandstone (less than 15 percent); common worm 
casts; strongly acid; clear smooth boundary. 

B3t—18 to 34 inches; strong brown (7.5YR 5/6) clay 
loam; weak fine subangular blocky structure; very 
friable; few fine roots; common fine fragments of 
soft sandstone (less than 15 percent); common 
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worm casts; very strongly acid; clear smooth bound- 


ary. 

C—34 to 38 inches; yellowish brown (10YR 5/6) clay 
loam; massive; few fine fragments of soft sandstone 
(less than 10 percent); strongly acid; abrupt smooth 
boundary. 

Cr1—38 to 52 inches; yellowish brown (10YR 5/6) soft 
weathered sandstone; plates of light clay loam inter- 
bedded along seams (1 centimeter to 2 centimeters 
thick); strongly acid; clear smooth boundary. 

Cr2—52 to 66 inches; pale yellow (2.5Y 7/4) soft rippa- 
ble strongly acid sandstone. 


Thickness of the solum and depth to sandstone range 
from 20 to 40 inches. Thickness of the mollic epipedon 
ranges from 10 to 24 inches. Fragments of weathered 
sandstone comprise less than 35 percent of the soil 
mass of any horizon. 

The A horizon has hue of 10YR or 7.5YR, value of 2 
or 3, and chroma of 2 or 3. It is dominantly loam but 
ranges to silt loam. The B horizon has hue of 10YR or 
7.5YR, value of 3 through 5, and chroma of 3 through 6. 
It is loam or clay loam that is 18 to 35 percent clay. The 
C horizon has hue of 2.5YR, 10YR, 7.5YR, or 5YR; value 
of 4 through 7; and chroma of 2 through 6. It is clay 
loam or soft weathered sandstone interbedded with clay 
loam. 


Blackoar series 


This series consists of deep, poorly drained, moderate- 
ly permeable soils on bottom lands. These soils formed 
in silty alluvium. Slopes are 0 to 2 percent. 

Blackoar soils commonly are near Nodaway, Wabash, 
and Zook soils on the flood plain. Nodaway soils are 
moderately well drained and are on the natural levees 
along streams and former channels of streams. Wabash 
and Zook soils are darker, are finer textured throughout, 
and are near the uplands where slack water has deposit- 
ed fine textured material. 

Typical pedon in an area of Blackoar silt loam, 400 
feet west and 233 feet south of the northeast corner of 
sec. 12, T. 46 N., R. 26 W. 


Ap—0 to 8 inches; very dark grayish brown (10YR 3/2) 
silt loam; moderate fine granular and subangular 
blocky structure; very friable; many roots; medium 
acid; clear smooth boundary. 

A12—8 to 22 inches; very dark gray (107 3/1) silt 
loam; weak fine subangular blocky structure; very 
friable; many roots; medium acid; gradual smooth 
boundary. 

B2g—22 to 43 inches; dark gray (10YR 4/1) silt loam; 
common fine prominent dark brown (10YR 4/3) and 
distinct gray (10YR 6/1) mottles; weak very fine 
subangular blocky structure; very friable; few thin 
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discontinuous clay films; few fine roots; few black 
concretions; medium acid; diffuse smooth boundary. 

Cg—43 to 65 inches; dark gray (10YR 4/1) silt loam, 
many medium prominent dark brown (10YR 4/3) 
mottles; weak very fine subangular blocky structure; 
very friable; few roots; few medium black concre- 
tions; medium acid. 


Thickness of the solum ranges from 36 to 60 inches. 
Thickness of the mollic epipedon ranges from 16 to 24 
inches. The solum ranges from medium acid to neutral. 
In some pedons the B horizon has thin layers of silty 
clay loam. In the matrix of the Bg horizon and Cg hori- 
zon, hue is 10YR to 5Y, value is 4 through 6, and 
chroma is 2 or less. 


Bolivar series 


This series consists of moderately deep, well drained, 
moderately permeable soils on uplands. These soils 
formed in residuum weathered from sandstone and 
shale. Slopes are 5 to 14 percent. 

Bolivar soils are similar to Barco soils and commonly 
are adjacent to Mandeville and Norris soils. Barco soils 
have a mollic epipedon that is more than 10 inches 
thick. Mandeville soils formed in residuum weathered 
from shale bedrock. Norris soils do not have an argillic 
horizon and are typically steeper. In addition, the solum 
is less than 20 inches deep over weathered shale bed- 
rock. 

Typical pedon in an area of Bolivar loam, 5 to 9 per- 
cent slopes, eroded, 1,220 feet south and 1,480 feet 
east of the northwest corner of sec. 11, T. 44 N., R. 26 
W. 


Ap 一 0 to 4 inches; dark brown (10YR 4/3) loam; weak 
fine granular structure; very friable; many roots; 
medium acid; abrupt smooth boundary. 

A12—4 to 8 inches; dark brown (10YR 4/3) loam; weak 
fine granular structure, very friable; many roots; 
slightly acid; clear smooth boundary. 

A2—8 to 11 inches; brown (7.5YR 4/4) loam; weak fine 
granular structure; very friable; many roots; slightly 
acid; abrupt smooth boundary. 

B1—11 to 14 inches; dark brown (7.5YR 4/4) clay loam; 
weak fine blocky structure; very friable; many roots; 
medium acid; few fine sandstone fragments; abrupt 
smooth boundary. 

B2t—14 to 24 inches; yellowish red (5YR 4/6) clay loam; 
weak fine blocky structure; friable; many fine roots; 
patchy thin discontinous clay films; common medium 
sandstone fragments; very strongly acid; abrupt 
smooth boundary. 

B3t—24 to 29 inches; yellowish red (5YR 4/6) clay loam; 
common medium prominent yellowish brown (10YR 
5/8) mottles; weak medium blocky structure; very 
friable; many fine roots; patchy thin discontinuous 
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clay films; common medium sandstone fragments; 
abrupt smooth boundary. 

Cr—29 to 36 inches; dark yellowish brown (10YR 4/4) 
soft weathered sandstone; thin lenses of clay loam 
shale. 


Thickness of the solum and depth to weathered soft 
sandstone range from 20 to 40 inches. Fragments of 
weathered sandstone comprise less than 35 percent of 
the soil mass of any horizon. 

The A1 horizon has hue of 10۷۴, value of 3 or 4, and 
chroma of 2 or 3. It is loam or fine sandy loam. The A2 
horizon has hue of 10YR or 7.5YR, value of 4 through 6, 
and chroma of 3 or 4. The B horizon has hue of 10YR, 
7.5YR, ዐየ 5YR; value of 4 or 5; and chroma of 4 through 
8. It is loam or clay loam. It is 25 to 35 percent clay. In 
some pedons, subhorizons of the B horizon range to as 
much as 38 percent clay. Reaction ranges from medium 
acid to very strongly acid. The Cr horizon is soft, weath- 
ered rippable sandstone. 


Bremer series 


This series consists of deep, poorly drained, slowly 
permeable soils on second bottoms or terraces. These 
soils formed in silty alluvium of recent age. Slopes are 0 
to 2 percent. 

Bremer soils are mapped with Nodaway, Blackoar, 
Wabash, and Zook soils on flood plains. Nodaway soils 
are moderately well drained, are browner throughout, 
and are on natural levees along streams and former 
channels of streams. Blackoar soils are not so fine tex- 
tured and are in low depressions. Wabash and Zook 
soils have a mollic epipedon that is more than 36 inches 
thick. These soils are in depressions. 

Typical pedon in an area of Bremer silty clay loam, 
1,420 feet east and 700 feet south of center of sec. 11, 
T. 46 N., R. 28 W. 


Ap—0 to 6 inches; very dark gray (10YR 3/1) silty clay 
loam; weak very fine subangular blocky structure; 
friable; many coarse roots; medium acid; abrupt 
smooth boundary. 

A12—6 to 10 inches; very dark gray (10YR 3/1) silty clay 
loam; weak very fine subangular blocky structure; 
friable; many coarse roots; very dark grayish brown 
(10YR 3/2) organic coatings on faces of peds; 
slightly acid; abrupt smooth boundary. 

B21t—10 to 13 inches; very dark gray (N 3/) silty clay 
loam; weak fine subangular blocky structure; firm; 
many coarse roots; thin discontinuous clay films on 
the faces of some peds; slightly acid; abrupt smooth 
boundary. 

B22tg—13 to 31 inches; very dark gray (N 3/) silty clay; 
few fine prominent dark yellowish brown (10YR 4/4) 
mottles; moderate fine subangular blocky structure; 
firm; many fine roots; thin continuous clay films; few 
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fine black concretions; slightly acid; gradual smooth 
boundary. 

B31t—31 to 50 inches; dark gray (10YR 4/1) silty clay 
loam; many fine prominent olive gray (5Y 4/2) and 
few fine distinct yellowish brown (10YR 5/4) mottles; 
weak fine subangular blocky structure; firm; common 
fine roots; few fine black concretions; thick discon- 
tinuous clay films; slightly acid; gradual smooth 
boundary. 

B32t—50 to 63 inches; dark gray (10YR 4/1) silty clay 
loam; common fine distinct (10YR 5/4) yellowish 
brown mottles; moderate medium subangular blocky 
structure; few fine roots; few fine black concretions; 
common medium clay films on faces of some peds; 
firm; slightly acid. 


Thickness of the solum is more than 40 inches. There 
are no carbonates to a depth of more than 60 inches. 
The A horizon is 10 to 26 inches thick. It is black (10YR 
2/1) and very dark gray (10YR 3/1) or very dark gray (N 
3/0). It is 24 to 34 percent clay. Value of 3 and chroma 
of 1 or lower extend to a depth of 24 to 36 inches. The 
B2t horizon ranges from 16 to 28 inches in thickness. 
The upper part of the B horizon commonly has value of 
3, but value increases to 4 or 5 as depth increases. Hue 
is 10YR, 2.5Y, or 5Y. 


Deepwater series 


This series consists of deep, moderately well drained, 
moderately permeable soils on narrow to moderately 
wide upland ridgetops and side slopes. These soils 
formed in residuum weathered from shale covered with a 
thin loess mantle. Slopes are 2 to 9 percent. 

Deepwater soils are similar to Barco soils and com- 
monly are adjacent to Barco, Haig, Mandeville, and 
Sampsel soils. Barco soils are well drained and are mod- 
erately deep. They formed in residuum from weathered 
sandstone. Haig soils are poorly drained, have a finer 
textured 821 horizon, and are nearly level. Mandeville 
soils do not have a mollic epipedon, are moderately 
deep, and typically are nearly level. Mandeville soils typi- 
cally are below Deepwater soils. Sampsel soils are 
somewhat poorly drained, have a finer textured B2t hori- 
zon, and typically have seepage areas. 

A typical pedon of Deepwater silt loam, 2 to 5 percent 
slopes, 1,020 feet north and 40 feet east of the center of 
sec. 2, T. 45 N., R. 28 W. 


Ap—0 to 7 inches; dark brown (10YR 3/3) silt loam; 
weak very fine granular structure; very friable; many 
fine roots; slightly acid; abrupt smooth boundary. 

A12—7 to 10 inches; dark brown (10YR 3/3) silt loam; 
weak very fine subangular blocky structure; very fri- 
able; many fine roots; neutral; abrupt smooth bound- 
ary. 
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B1—10 to 16 inches; very dark grayish brown (10YR 
3/2) silty clay loam; weak very fine subangular 
blocky structure; friable; many fine roots; many 
worm casts; neutral; abrupt smooth boundary. 

B21t—16 to 23 inches; very dark grayish brown (10YR 
3/2) silty clay loam; weak very fine subangular 
blocky structure; friable; many fine roots and root 
pores; medium acid; gradual smooth boundary. 

B22t—23 to 36 inches; dark brown (10YR 4/3) silty clay 
loam; weak very fine subangular blocky structure; 
friable; many fine roots; thin discontinuous clay films; 
few fine shale fragments; strongly acid; abrupt 
smooth boundary. 

B23t—36 to 53 inches; brown (10YR 5/3) silty clay loam; 
many fine prominent reddish brown (5YR 4/4) and 
yellowish brown (10YR 5/6) mottles; moderate very 
fine subangular blocky structure; friable; many fine 
roots; discontinuous clay films; many fine black con- 
cretions; few fine shale fragments; slightly acid; 
abrupt smooth boundary. 

B3t—53 to 75 inches; yellowish brown (10YR 5/6) silty 
clay loam; many medium prominent gray (10YR 
5/1), yellow (10YR 5/6), and black (10YR 2/1) mot- 
tles; moderate very fine subangular blocky structure; 
firm; few fine roots; thick discontinuous clay films; 
few fine shale fragments; neutral. 


Thickness of the solum ranges from 48 to 60 inches or 
more. Thickness of the mollic epipedon ranges from 11 
to 24 inches. 

The A horizon has hue of 107, value of 3, and 
chroma of 1 through 3. The B2 horizon has hue of 10YR 
or 7.5YR, value of 3 through 6, and chroma of 2 through 
6; it is darker in the upper part of the horizon. The B2 
horizon is silty clay loam, and averages 32 to 35 percent 
clay in the upper 20 inches. A C horizon is in some 
pedons. 


Dockery series 


This series consists of deep, somewhat poorly drained, 
moderately permeable soils on bottom lands. These soils 
formed in silty alluvium. Slopes are 0 to 2 percent. 

Dockery soils are similar to Blackoar soils and com- 
monly are adjacent to Nodaway and Zook soils. Blackoar 
soils are more poorly drained and do not have the strati- 
fied subsoil characteristic of Dockery soils. Nodaway 
soils are moderately well drained and are on natural 
levees along the stream channel. Zook soils are poorly 
drained, are finer textured, and are darker throughout. 
Zook soils are near the uplands where slack water has 
deposited fine textured material. 

Typical pedon in an area of Dockery silty clay loam, 
1,270 feet west and 635 feet south of the northeast 
corner of sec. 34, T. 47 N., R. 25 ۰ 
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Ap 一 0 to 9 inches; very dark grayish brown (10YR 3/2) 
silty clay loam; light brownish gray (10YR 6/2) silt 
strata; weak fine granular structure; very friable; 
many roots; slightly acid; clear smooth boundary. 

C1—9 to 36 inches; stratified dark grayish brown (10YR 
4/2) silty clay loam; light brownish gray (10YR 6/2) 
silt strata; massive tending to platy as a result of 
stratification; very friable; many roots; very dark gray 
(10YR 3/1) organic stains on faces of peds; slightly 
acid; clear smooth boundary. 

C2—36 to 48 inches; stratified grayish brown (10YR 5/2) 
silt loam; massive; very friable; many fine light gray 
(10YR 7/1) silt coatings between strata; few dark 
gray (10YR 4/1) organic coatings; slightly acid; grad- 
ual smooth boundary. 

C3—48 to 90 inches; grayish brown (10YR 5/2) silt 
loam; many coarse distinct gray (10YR 5/1) and 
common medium prominent dark brown (7.5YR 4/4) 
mottles; massive; very friable; common fine roots, 
few fine root pores; slightly acid; water table at a 
depth of 85 inches. 


Reaction is slightly acid or neutral. The Ap horizon has 
hue of 10YR, value of 2 or 3, and chroma of 2. It is silty 
clay loam or silt loam. The C horizon has hue of 10YR or 
2.5Y, value of 3 through 5, and chroma of 2. Mottles 
have hue of 2.5Y or 10YR, value of 4 through 6, and 
chroma of 2 through 8. Lenses of coarser or finer tex- 
tured material less than 6 inches thick are common. The 
10- to 40-inch control section is 20 to 30 percent clay. 


Freeburg series 


This series consists of deep, somewhat poorly drained, 
moderately slowly permeable silty soils on second 
bottom lands and terraces along the major streams. 
These soils formed in silty alluvium where trees are the 
main vegetation. Slopes are 0 to 2 percent. 

Freeburg soils are similar to Lightning soils and com- 
monly are adjacent to Lightning, Blackoar, Bremer, and 
Nodaway soils. Lightning soils are very slowly permeable 
and have a finer textured B horizon. Blackoar soils have 
a mollic epipedon, are poorly drained, and are along 
streams on bottom lands. Bremer soils are poorly 
drained, have a mollic epipedon, and have a finer tex- 
tured B horizon. Nodaway soils have a mollic epipedon, 
are moderately well drained, and are on stream bottom 
lands below Freeburg soils. 

Typical pedon in an area of Freeburg silt loam, 1,000 
feet east and 25 feet north of the center of sec. 18, T. 
47 N., R. 27 W. 


Ap 一 0 to 5 inches; dark brown (10YR 4/3) silt loam; 
weak fine platy structure parting to weak fine granu- 
lar, very friable; common roots; slightly acid; abrupt 
smooth boundary. 
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A12—5 to 7 inches; dark brown (10YR 4/3) silt loam; 
weak thin platy structure parting to weak fine granu- 
lar; very friable; many roots; slightly acid; abrupt 
smooth boundary. 

A2—7 to 13 inches; brown (10YR 5/3) silt loam; weak 
fine granular structure; very friable; common roots; 
slightly acid; abrupt smooth boundary. 

B1—13 to 17 inches; brown (10YR 5/3) silt loam; weak 
fine granular structure; very friable; common roots; 
strongly acid; abrupt smooth boundary. 

B21t—17 to 22 inches; mottled, dark grayish brown 
(10YR 4/2) and brown (10YR 5/3) silty clay loam; 
moderate fine subangular blocky structure; friable; 
common roots; pale brown (10YR 6/3) silt coatings; 
few fine black concretions; strongly acid; abrupt 
smooth boundary. 

B221—22 to 39 inches; brown (10YR 5/3) silty clay loam; 
common medium faint dark brown (10YR 4/2) and 
yellowish brown (10YR 5/4) mottles and common 
medium prominent dark reddish brown (5YR 3/3) 
mottles; weak fine subangular blocky structure; fri- 
able; common roots; pale brown (10YR 6/3) silt 
coatings; few fine black concretions; strongly acid; 
gradual smooth boundary. 

B3t—39 to 51 inches; dark brown (10YR 4/3) silty clay 
loam; few fine faint dark yellowish brown (10YR 4/6) 
and grayish brown (10YR 5/2) mottles; weak coarse 
blocky structure; friable; few roots; pale brown 
(10YR 6/3) silt coatings; common fine black concre- 
tions; medium acid; gradual smooth boundary. 

C—51 to 82 inches; dark brown (10YR 3/3) silty clay 
loam; few fine faint dark yellowish brown (10YR 4/4) 
and grayish brown (10YR 5/2) mottles; weak 
medium prismatic structure parting to weak medium 
subangular blocky; friable; few roots; few fine black 
concretions; slightly acid. 


Thickness of the solum ranges from 33 to 60 inches or 
more. The A horizon has hue of 10YR, value of 4 to 6, 
and chroma of 2 or 3. It is silt loam or loam and is 
slightly acid or neutral. The B horizon has hue of 10YR, 
value of 4 to 6, and chroma of 1 through 6. In this 
horizon, mottles have high chroma and chroma of 2 or 
less. Reaction ranges from medium acid to strongly acid 
in the upper part of the B horizon to strongly acid or very 
strongly acid in the lower part. 


Gorin series 


This series consists of deep, somewhat poorly drained, 
slowly permeable soils on loess covered uplands. Slopes 
are 5 to 9 percent. 

Gorin soils are similar to Weller soils and are common- 
ly adjacent to Weller, Deepwater, and Sampsel soils. 
Weller soils have less clay in the lower part of the solum 
and typically are on the less sloping ridgetops above 
Gorin soils. Deepwater soils are moderately well drained, 
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have a mollic epipedon, and are in higher positions on 
the landscape. Sampsel soils formed in residuum weath- 
ered from shale, have a mollic epipedon, and are on side 
slopes above Gorin soils. 

Typical pedon in an area of Gorin silt loam, 5 to 9 
percent slopes, eroded, 1,100 feet east and 20 feet 
south of the center of sec. 28, T. 48 N., R. 24 VV. 


Ap—0 to 5 inches; dark brown (10YR 4/3) silt loam; 
weak very fine granular structure; very friable; many 
fine roots; medium acid; abrupt smooth boundary. 

B21t—5 to 15 inches; brown (10YR 5/3) silty clay; few 
fine distinct grayish brown (10YR 5/2) and strong 
brown (7.5YR 5/6) mottles; weak fine subangular 
blocky structure; firm; many fine roots; thin discon- 
tinuous clay films; slightly acid; clear smooth bound- 


ary. 

B22t—15 to 26 inches; mottled light grayish brown 
(10YR 5/2) and yellowish brown (10YR 5/6) silty 
clay loam; moderate medium subangular blocky 
structure; firm; many fine roots; thin discontinuous 
clay films; slightly acid; abrupt smooth boundary. 

ዘ8311--26 to 35 inches; brown (10YR 5/3) silty clay 
loam; many fine prominent strong brown (7.5YR 
5/6) mottles; moderate medium subangular blocky 
structure; firm; few fine roots between peds; thin 
discontinuous clay films; many medium black con- 
cretions; thick, wide black oxide stains; neutral; clear 
smooth boundary. 

IIB32t—35 to 60 inches; brown (10YR 5/3) silty clay 
loam; many medium prominent yellowish brown 
(10YR 5/8) mottles and many fine distinct light gray 
(10YR 7/1) mottles; moderate medium blocky struc- 
ture parting to prismatic; many fine roots along 
structure faces; common medium black concretions; 
neutral. ^ 


The thickness of the solum ranges from 48 to 60 
inches or more. The Ap horizon has hue of 10YR, value 
of 3 or 4, and chroma of 3 or 4. Some pedons have an 
A1 horizon. It is silt loam less than 3 inches thick and 
has chroma of 1 or 2. The A2 horizon, if present, has 
hue of 10YR, value of 4 or 5, and chroma of 2 or 3. The 
B horizon has hue of 10YR, value of 4 through 6, and 
chroma of 1 through 4. it is silty clay loam or silty clay. 
Mottles of higher and lower value or chroma are 
common throughout this horizon. Reaction ranges from 
neutral to strongly acid. 


Haig series 


This series consists of deep, poorly drained, slowly 
permeable, or very slowly permeable soils on broad rid- 
getops. These soils formed in loess or water-worked 
material. Slopes are 0 to 2 percent. 

Haig soils are similar to Macksburg soils and are com- 
monly adjacent to Deepwater and Sampsel soils. Macks- 
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burg soils are somewhat poorly drained. Deepwater soils 
are moderately well drained, have less clay in the 821 
horizon, and commonly are on the narrower, more slop- 
ing ridge points. Sampsel soils are not so deep and are 
steeper. 

Typical pedon in an area of Haig silt loam, 1,220 feet 
east and 1,800 feet north, of the southwest corner of 
sec. 12, T. 45 N., R. 28 W. 


Ap 一 0 to 7 inches; black (10YR 2/1) silt loam; weak fine 
granular structure; very friable; many roots; slightly 
sticky when wet; slightly acid; abrupt smooth bound- 


ary. 

ል3--7 to 10 inches; black (10YR 2/1) silty clay loam; 
moderate very fine subangular blocky structure; fri- 
able; many roots; few clean white sand and silt 
grains on faces of peds; slightly acid; abrupt smooth 
boundary. 

B21t—10 to 13 inches; black (10YR 2/1) silty clay loam; 
moderate fine subangular blocky structure; firm; 
many roots; streaks of gray (10YR 5/1) throughout 
horizon; medium acid; abrupt smooth boundary. 

B22t—13 to 30 inches; black (10YR 2/1) silty clay; few 
fine clear dark gray (10YR 4/1) mottles and promi- 
nent dark yellowish brown (10YR 4/4) mottles; mod- 
erate fine subangular blocky structure; very firm; 
many fine roots; few fine brown concretions; 
medium acid; clear smooth boundary. 

B23t—30 to 38 inches; grayish brown (2.5Y 5/2) silty 
clay; few fine prominent yellowish brown mottles 
(10YR 5/6); weak fine subangular blocky structure; 
firm; few fine roots; few vertical cracks filled with 
black (10YR 2/1) material from horizons above; 
common fine brown and black concretions (2 to 5 
millimeters); thick discontinuous clay films; medium 
acid; gradual smooth boundary. 

83-38 to 64 inches; gray (2.5Y 5/2) silty clay loam; few 
fine to coarse light gray (10YR 7/1) and yellowish 
brown (10YR 5/6) mottles; weak coarse blocky 
structure; firm; few fine roots and root pores; thick 
black (10YR 2/1) discontinuous clay films along 
former cracks and in root pores; slightly acid. 


Thickness of the solum ranges from 48 to 60 inches or 
more. Thickness of the mollic epipedon ranges from 20 
to 34 inches. 

The A horizon has hue of 10YR, value of 2 or 3, 
chroma of 1 or 2. It is dominantly silt loam but ranges to 
light silty clay Ioam. The B2 horizon has hue of 10YR, 
value of 2 through 4, and chroma of 1. The upper part of 
the horizon is darker. This horizon is dominantly silty clay 
but ranges to silty clay loam and averages 40 to 50 
percent clay. The B3 horizon has hue of 10YR, value of 
4 or 5, and chroma of O or 1. It is light silty clay or silty 
clay loam. Reaction is slightly acid or medium acid. 
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Hartwell series 


This series consists of deep, somewhat poorly drained, 
slowly permeable soils on loess covered uplands. These 
Soils contain a component of residuum from shale in the 
lower part of the B horizon and in the C horizon. Slopes 
are 0 to 5 percent. 

Hartwell soils are similar to Haig soils and are com- 
monly adjacent to Deepwater and Sampsel soils. Haig 
soils have a thicker and darker mollic epipedon. Deep- 
water soils are moderately well drained and are on the 
narrower, more sloping ridge points. Sampsel soils have 
a black mollic epipedon that continues into the upper 
part of the argillic horizon. Those soils are steeper than 
Hartwell soils. 

Typical pedon in an area of Hartwell silt loam, 0 to 2 
percent slopes, 1,200 feet east and 1,100 feet north of 
center of sec. 23, T. 44 N., R. 24 W. 


.Ap 一 0 to 8 inches; very dark grayish brown (10YR 3/2) 


silt loam, grayish brown (10YR 5/2) dry; weak fine 
granular structure; very friable; many roots; few very 
fine black concretions; slightly acid; abrupt smooth 
boundary. 

A2—8 to 12 inches; mixed grayish brown (10YR 5/2) 
and light brownish gray (10YR 6/2) silt loam; few 
fine prominent light gray (10YR 7/2) mottles; weak 
very fine granular structure; very friable; many roots; 
few fine black concretions; slightly acid; clear 
smooth boundary. 

B22t—12 to 21 inches; very dark grayish brown (10YR 
3/2) silty clay; very dark gray (10YR 3/1) ped faces; 
common fine prominent dark yellowish brown (10YR 
4/4) mottles; weak very fine subangular blocky 
structure; very firm; many roots; thick continuous 
clay films; common fine black concretions; medium 
acid; clear smooth boundary. 

B23t—21 to 33 inches; dark grayish brown (10YR 4/2) 
silty clay; few fine prominent dark yellowish brown 
(10YR 4/4) mottles; weak fine subangular blocky 
structure; very firm; common roots; thin discontinu- 
ous clay films; common fine black concretions; 
slightly acid; clear smooth boundary. 

B3t—33 to 54 inches; light brownish gray (10YR 6/2) 
silty clay loam; many fine prominent dark yellowish 
brown (10YR 4/4) and black (10YR 2/1) mottles 
and few fine faint light gray (10YR 7/1) mottles; 
moderate medium prismatic structure parting to 
weak medium subangular blocky; firm; common fine 
roots; thin discontinuous clay films; many clean sand 
grains; neutral; gradual smooth boundary. 

C—54 to 78 inches; grayish brown (10YR 5/2) silty clay 
loam; many coarse prominent yellowish brown mot- 
tles and many coarse distinct light gray (10YR 7/1) 
mottles; massive; firm; few fine roots; common black 
concretions; neutral. 
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Thickness of the solum ranges from 30 to 56 inches. 
The A1 horizon has hue of 10YR, value of 2 or 3, and 
chroma of 1 or 2. The A2 horizon has value of 5 or 6 
and chroma of 1 or 2. The B2 horizon has value of 2 or 
3 and chroma of 1 through 3. ቪ is silty clay or clay. 
Reaction is strongly acid to slightly acid. The B3 horizon 
has value of 5 through 7 and chroma of 2 through 8. It is 
commonly silty clay loam but ranges to silt loam and silty 
clay. Reaction is strongly acid to neutral. 

Hartwell silt loam, 2 to 5 percent slopes, eroded, does 
not have an A2 horizon; therefore, this unit is outside the 
range for the series. This difference, however, does not 
seriously alter the use and management of this soil. 


Higginsville series 


This series consists of deep, somewhat poorly drained, 
slowly permeable soils on uplands. These soils formed in 
deep loess. Slopes are 4 to 7 percent. 

Higginsville soils are similar to Macksburg soils and 
commonly are adjacent to Macksburg, Haig, and Samp- 
sel soils. Macksburg soils are moderately slowly perme- 
able. They are on ridgetops above Higginsville soils. 
Sampsel soils are in drainageways below Higginsville 
Soils, and they have a silty clay loam surface layer. Haig 
soils are on broad, flat ridgetops and are poorly drained. 

Typical pedon in an area of Higginsville silt loam, 4 to 
7 percent slopes, 1,100 feet west and 260 feet south of 
the northeast corner of sec. 32, T. 48 N., R. 26 W. 


Apl—0 to 5 inches; black (10YR 2/1) silt loam; weak fine 
granular structure; very friable; abundant fine roots; 
few fine black concretions; neutral; abrupt smooth 
boundary. 

Ap2—5 to 8 inches; black (10YR 2/1) silt loam; moder- 
ate medium subangular blocky structure; very friable; 
abundant fine roots; few fine black concretions; neu- 
tral; abrupt smooth boundary. 

BIt—8 to 11 inches; black (10YR 2/1) silty clay loam; 
weak fine subangular blocky structure; friable; abun- 
dant fine roots; few fine black concretions; slightly 
acid; abrupt smooth boundary. 

8221-11 to 17 inches; very dark gray (10YR 3/1) silty 
clay loam; few fine distinct dark brown (10YR 4/3) 

, mottles; weak fine subangular blocky structure; firm; 
abundant fine roots; few fine black concretions; 
slightly acid; abrupt smooth boundary. 

B23t—17 to 29 inches; dark grayish brown (10YR 4/2) 
silty clay loam; many medium prominent gray (10YR 
6/1) mottles and many medium distinct very dark 
gray (10YR 3/1), light yellowish brown (10 YR 6/4), 
and yellowish brown (10YR 5/6) mottles; weak fine 
subangular blocky structure; firm; abundant fine 
roots; few medium black concretions; slightly acid; 
abrupt smooth boundary. 

8311-29 to 50 inches; gray (10YR 6/1) silty clay loam; 
few fine distinct yellowish brown (10YR 5/4) mottles; 


SOIL SURVEY 


coarse prismatic structure parting, in places, to weak 
coarse blocky; few thick discontinuous clay films; 
firm; few fine roots; slightly acid; gradual smooth 
boundary. 

B32t—50 to 69 inches; gray (10YR 6/1) silty clay loam; 
few fine prominent dark yellowish brown (10YR 4/4) 
mottles; coarse prismatic structure parting, in places, 
to weak coarse blocky; firm; few very fine roots; 
slightly acid. 


Thickness of the solum typically is about 50 inches, 
and it ranges from 38 to 69 inches or more. Thickness of 
the mollic epipedon averages about 20 inches but 
ranges from 10 to 24 inches or more. The A horizon is 
medium acid to neutral. The B horizon is slightly acid to 
strongly acid. 

The A horizon has hue of 10YR, value of 2 or 3, and 
chroma of 1 or 2. It is silt loam or light silty clay loam. 
The B1 and B2 horizons have dominant hue of 10YR, 
value of 3 or 4, and chroma of 2 or 3. In some pedons, 
there are coatings on faces of peds that have chroma of 
1. Mottles of higher value and chroma are common. The 
B3 horizon has hue of 10۷, value of 4 or 5, and 
chroma of 1 or 2. Mottles have hue of 5YR through 
10YR, value of 3 through 5, and chroma of 3 through 8. 


Kanima series 


This series consists of deep, well drained, moderately 
rapidly permeable soils on very steep uplands. These 
soils formed in material weathered from shale, sand- 
Stone, and limestone that remained after strip mining. 
Slopes are 30 to 60 percent. 

Kanima soils commonly are adjacent to Deepwater 
and Hartwell soils. Deepwater soils are moderately well 
drained, have a mollic epipedon, and are less sloping. 
Hartwell soils are somewhat poorly drained, have a 
mollic epipedon, and are nearly level on ridgetops and at 
the heads of drainageways. These soils are relatively 
undisturbed and surround the radically altered Kanima 
soils. 

Typical pedon in an area of Kanima shaly silty clay 
loam, 30 to 60 percent slopes, in an abandoned strip 
mine spoilbank, 2,500 feet west and 400 feet south of 
northeast corner of sec. 26, T. 44 N., R. 25 W. 


ል1--0 to 7 inches; 90 percent light gray (10YR 7/2) and 
10 percent dark grayish brown (10YR 4/4) shaly 
silty clay loam; strong thin platy structure; weak very 
fine granular structure; friable; 80 percent gray 
(10YR 6/1) and red (2.5YR 5/6) shale fragments; 
extremely acid; abrupt wavy boundary. 

C1—7 to 19 inches; light brownish gray (10YR 6/2) shaly 
silty clay loam; moderate coarse subangular blocky 
structure parting to moderate fine subangular blocky; 
friable; 80 percent light gray (10YR 7/1) and reddish 
brown (10YR 5/6) shale fragments; 2 percent chan- 
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nery limestone rock; extremely acid; abrupt wavy 
boundary. 

C2—19 to 28 inches; gray (10YR 6/1) shaly silty clay 
loam; weak very thin platy structure; friable; 80 per- 
cent light brownish gray (10YR 6/2) and brownish 
yellow (10YR 6/6) shale fragments; few small pock- 
ets dark yellowish brown (10YR 4/6) silty clay loam 
soil material; extremely acid; abrupt irregular bound- 
ary. 

C3—28 to 60 inches; gray (10YR 5/1) shaly silty clay 
loam; moderate coarse subangular blocky structure 
parting to moderate fine subangular blocky structure; 
friable; 80 percent yellowish brown (10YR 5/6) and 
dark yellowish brown (10YR 4/6) shale fragments; 1 
percent coal fragments; extremely acid. 


This soil is extremely acid to strongly acid. Coal frag- 
ments range from a trace to 5 percent. The A horizon 
has dominant hue of 10YR (some pedons have hue of 
2.5Y or 5Y), value of 5 through 7, and chroma of 1 
through 4. In some pedons, the A horizon has pockets of 
material with value of 3. Rock fragments less than 3 
inches in diameter range from O to 10 percent. The C 
horizon commonly has hue of 10YR or 5Y, value of 4 
through 6, and chroma of 1 through 6. Some fragments 
or pockets of soil material have value of 3 or lower. In 
the C horizon, rock fragments less than 3 inches in 
diameter range from 25 to 85 percent, and fragments 
more than 3 inches in diameter range from 2 to 30 
percent. Rock fragments are in shades of gray, brown, 
yellow, and red. 


Lightning series 


This series consists of deep, somewhat poorly drained, 
very slowly permeable soils on flood plains and low ter- 
races. These soils formed in silty alluvium of recent dep- 
osition. Slopes are 0 to 2 percent. 

Lightning soils are similar to Freeburg soils and com- 
monly are adjacent to Freeburg, Bremer, Nodaway, and 
Zook soils. Freeburg soils have a coarser textured sub- 
soil and typically. are higher on the stream terraces. 
Bremer soils have a mollic epipedon and are on the 
larger terraces farther back from the stream channel. 
Nodaway soils are moderately well drained, are browner 
throughout, and are along streams and former stream 
channels. Zook soils are poorly drained, have a thick 
mollic epipedon, are finer textured throughout, and are 
on large flood plains below Lightning soils. 

Typical pedon in an area of Lightning silt loam, 2,200 
feet north and 30 feet west of the southeast corner of 
sec. 22, T. 45 N., R. ۷۰ 


ልፁ--0 to 8 inches; grayish brown (10YR 5/2) silt loam; 
weak very fine granular structure; very friable; few 
fine roots; very strongly acid; abrupt smooth bound- 


ary. 


61 


A2—8 to 14 inches; light brownish gray (2.5YR 6/2) silty 
clay loam; few fine distinct light gray (10YR 7/2) and 
yellowish brown (10YR 5/6) mottles; weak very fine 
subangular blocky structure; very friable; common 
fine roots; very strongly acid; clear smooth bound- 
ary. 

B1g—14 to 18 inches; light brownish gray (2.5Y 6/2) and 
mixed dark grayish brown (10YR 4/2) silty clay 
loam; few fine distinct light gray (10YR 7/2) and 
yellowish brown (10YR 5/6) mottles; weak very fine 
subangular blocky structure; friable; common fine 
roots; common white silt coatings; few grayish 
brown worm casts; very strongly acid; clear smooth 
boundary. 

B21tg—18 to 22 inches; light brownish gray (10YR 6/2) 
silty clay loam; common fine distinct yellowish brown 
(10YR 5/6) and common medium distinct light gray 
(10YR 7/2) mottles; weak fine subangular blocky 
structure; firm; thin patchy clay films along old root 
channels; common fine roots; few white silt coat- 
ings; few grayish brown worm casts; very strongly 
acid; gradual smooth boundary. 

822-22 to 30 inches; grayish brown (10YR 5/2) silty 
clay loam; common fine distinct white (10YR 8/1), 
common medium distinct light gray (10YR 7/2), and 
common fine distinct yellowish red (SYR 4/6) mot- 
tles; weak fine prismatic structure parting to weak 
very fine subangular blocky; firm; thin patchy clay 
films; few fine roots; few fine black concretions; few 
grayish brown worm casts; very strongly acid; gradu- 
al smooth boundary. 

B23tg—30 to 46 inches; dark grayish brown (10YR 4/2) 
silty clay loam; common medium distinct light gray 
(10YR 7/2), common fine distinct white (10YR 8/1), 
and few fine distinct reddish brown (5YR 4/3) mot- 
tles; weak fine prismatic structure parting to weak 
very fine subangular blocky; firm; thin patchy clay 
films; few fine roots; few fine black concretions; 
strongly acid; gradual smooth boundary. 

B3tg—46 to 59 inches; grayish brown (10YR 5/2) silty 
clay loam; common medium distinct yellowish brown 
(10YR 5/6) mottles and common fine distinct light 
gray (10YR 7/2) and strong brown (7.5YR 5/6) mot- 
tles; weak very fine subangular blocky structure; 
firm; thin patchy clay films along old root channels; 
few fine black concretions; very strongly acid; gradu- 
al smooth boundary. 

Cg—59 to 78 inches; gray (10YR 5/1) silty clay loam; 
common medium distinct yellowish brown (10YR 
5/6) mottles and few fine distinct reddish brown 
(5YR 4/3) mottles; very dark gray (10YR 3/1) on 
some ped faces; massive; few fine black concre- 
tions; strongly acid. 


Thickness of the solum ranges from 40 to 60 inches or 
more. The average clay content of the control section 
ranges from 35 to 45 percent. 
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The Ap or A1 horizon has hue of 10YR or 2.5Y, value 
of 4 or 5, and chroma of 1 or 2. It is dominantly silt loam 
but ranges to silty clay loam. Most pedons have an A2 
horizon that has hue of 10YR or 2.5Y, value of 4 through 
6, and chroma of 1 or 2. The A horizon ranges from 
slightly acid to very strongly acid. 

The B1 horizon has hue of 10YR or 2.5Y, value of 4 
through 6, and chroma of 1 or 2. It is mottled with gray, 
red, or brown. The B2 horizon has hue of 10YR, value of 
3 through 6, and chroma of 1 or 2. It is mottled with 
gray, red, or brown. It is silty clay loam or silty clay. The 
B3 horizon and C horizon are similar in color and texture 
to the B2 horizon. The B horizon ranges from neutral to 
very strongly acid throughout. 


Macksburg series 


This series consists of deep, somewhat poorly drained, 
moderately slowly permeable soils on broad ridgetops. 
These soils formed in silty loess. Slopes are 1 to 4 
percent. 

Macksburg soils are similar to Haig soils and common- 
ly are adjacent to Haig, Sampsel, and Polo soils. Haig 
soils are more poorly drained than Macksburg soils. 
Sampsel soils are slowly permeable, and they are steep- 
er. They formed in residuum weathered from limestone 
and shale. Polo soils are well drained and have redder 
hue in the B and C horizons. 

Typical pedon in an area of Macksburg silt loam, 1 to 
4 percent slopes, 660 feet north and 200 feet east of 
center of sec. 29, T. 48 N., R. 26 W. 


Ap—0 to 8 inches; black (10YR 2/1) silt loam, dark gray 
(10YR 4/1) dry; weak very fine granular structure; 
very friable; many roots; slightly acid; abrupt smooth 
boundary. 

A12—8 to 10 inches; black (10YR 2/1) silty clay loam; 
weak fine granular structure; very friable; few very 
fine black concretions; slightly acid; abrupt smooth 
boundary. 

A3—10 to 20 inches; very dark brown (10YR 2/2) silty 
clay loam; few fine distinct yellowish brown (10YR 
5/4) mottles; weak very fine subangular blocky 
structure; friable; fine black concretions; few very 
dark grayish brown wormcasts; slightly acid; clear 
smooth boundary. 

B22t—20 to 38 inches; dark grayish brown (10YR 4/2) 
silty clay loam; common dark yellowish brown (10YR 
4/4) and yellowish brown (10YR 5/6) mottles; 
strong fine and medium subangular blocky structure; 
firm; thick discontinuous black and dark grayish 
brown clay films; fine black concretions; medium 
acid; gradual smooth boundary. 

B3t—38 to 58 inches; yellowish brown (10YR 5/4) silty 
clay loam; common coarse prominent light olive gray 
(SY 6/2) and few fine black (10YR 2/1) mottles; 
weak coarse prismatic structure parting to weak 
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medium and coarse subangular blocky; friable; 
medium and thin discontinuous clay films on some 
ped faces; large black concretions and soft deposits 
of an oxide; slightly acid; gradual smooth boundary. 

C—58 to 94 inches; grayish brown (2.5Y 5/2) silty clay 
loam; many coarse prominent dark yellowish brown 
(10YR 4/4) mottles; massive; some vertical clea- 
vage; friable; few fine root pores and other rounded 
pores; thick discontinuous clay films on faces of 
pores; slightly acid. 


Solum thickness typically is about 60 inches and 
ranges from 48 to 84 inches. The soil typically is slightly 
acid to strongly acid in the A horizon and B horizon and 
slightly acid or neutral at a depth of about 6 feet. The A 
horizon ranges from 16 to 24 inches in thickness. The 
mollic epipedon ranges from about 16 to 28 inches in 
thickness. The A horizon has hue of 10YR, value of 2 or 
3, and chroma of 1 or 2. It is silt loam or silty clay loam. 
The B2 horizon has hue of 10YR, value of 4, and 
chroma of 2 through 4. Mottles of higher value and 
chroma are common throughout the B2 horizon. The B3 
horizon and C horizon have mottles that have hue of 
107, 2.5Y, and 5Y; value of 4 through 6; and chroma of 
2 through 4. 


Mandeville series 


This series consists of moderately deep, moderately 
well drained, moderately permeable soils on uplands. 
These soils formed in silty residuum from sandstone, 
siltstone, and shale. The native vegetation consisted 
mainly of oak, hickory, and ash. Slopes are 2 to 9 per- 
cent. 

Mandeville soils commonly are adjacent to Deepwater, 
Norris, Sampsel, and Snead soils. Deepwater, Sampsel, 
and Snead soils are darker and Deepwater and Sampsel 
Soils are thicker than Mandeville soils. Sampsel and 
Snead soils are finer textured throughout. Norris soils are 
not so deep and are steeper than Mandeville soils. 

Typical pedon in an area of Mandeville silt loam, 5 to 
9 percent slopes, 1,310 feet north and 30 feet west of 
the center of sec. 17, T. 45 N., R. 24 W. 


A1—0 to 3 inches; dark grayish brown (10YR 4/2) silt 
loam; weak fine granular structure; very dark brown 
(10YR 2/2) partly decomposed forest litter; very fri- 
able; many fine roots; strongly acid; abrupt smoot 
boundary. | 

A2—3 to 6 inches; mixed yellowish brown (10YR 5/4) 
and brown (10YR 4/3) crushed silt loam; weak fine 
granular structure; very friable; some yellowish 
brown (10YR 6/3) spots (not mottles); many fine 
roots; strongly acid; abrupt smooth boundary. 

B1—6 to 8 inches; strong brown (7.5YR 5/6) silty clay 
loam; weak fine subangular blocky structure; friable; 
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many fine roots; strongly acid; clear smooth bound- 


ary. 

B2t—8 to 17 inches; strong brown (7.5YR 5/6) silty clay 
loam; weak fine subangular blocky structure; friable; 
many fine roots; thin discontinuous clay films; 10 
percent shale fragments (2 to 5 millimeters); strongly 
acid; abrupt smooth boundary. 

B3t—17 to 29 inches; mottled, strong brown (7.5YR 5/6) 
and light brownish gray (10YR 5/6) silty clay loam; 
weak medium subangular blocky structure; friable; 
many fine roots; thick dark brown (10 YR 3/3) patchy 
clay films; large to fine root pores; 10 percent shale 
fragments (2 to 5 millimeters); fine mica flakes visi- 
ble; strongly acid; gradual smooth boundary. 

Cr—29 to 60 inches; light brownish gray (10YR 6/2), 
yellowish brown (10YR 5/6), and very dark gray 
(10YR 3/1) micaceous shale. 


The solum and depth to soft shale bedrock ranges 
from 20 to 40 inches. The A1 horizon has hue of 10YR, 
value of 4 or 5, and chroma of 2 or 3. The A2 horizon 
has hue of 10YR, value of 5 or 6, and chroma of 3 or 4. 
The B horizon has hue of 10YR or 7.5YR, value of 4 
through 6, and chroma of 3 through 6. It contains 10 to 
25 percent weathered shale that ranges from very 
strongly acid to medium acid and is at least strongly acid 
in some part. The C horizon is weathered, soft, rippable, 
micaceous shale. In some pedons, the upper part of this 
horizon is loam or silt loam that has rocklike structure 
and contains many shale fragments. In some pedons, 
the shale has thin strata of hard limestone. 


Nodaway series 


This series consists of deep, moderately well drained, 
moderately permeable soils on bottom lands. These soils 
formed in loamy alluvium in areas where mixed hard- 
woods were probably the native vegetation. Slopes are 1 
to 5 percent. 

Nodaway soils are similar to Blackoar soils and com- 
monly are adjacent to Blackoar, Freeburg, and Zook 
Soils. Blackoar soils are poorly drained. Freeburg soils 
are somewhat poorly drained and are on terraces or 
second bottoms above Nodaway soils. Zook soils are 
poorly drained, have a higher clay content throughout 
the profile, and border the Nodaway soils near the natu- 
ral stream levee. 

Typical pedon in an area of Nodaway silt loam, 2,540 
feet south and 1,400 feet west of the northeast corner of 
sec. 7, T. 46 N., R. 27 W. 


Ap—0 to 9 inches; very dark grayish brown (10YR 3/2) 
silt loam; weak very fine granular structure; very 
friable; many roots; neutral; abrupt smooth bound- 


ary. 
C—9 to 60 inches; dark grayish brown (10YR 4/2) and 
very dark grayish brown (10YR 3/2) silt loam; mas- 
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sive with horizontal cleavage planes; many fine 
roots; neutral. 


The depth to bedrock is more than 40 inches. The 
mollic epipedon typically is 7 to 12 inches thick and 
extends into the C horizon in some pedons. 

The A horizon has hue of 10YR, value of 3, and 
chroma of 1 or 2. It is predominantly silt loam but ranges 
to silty clay loam. The C horizon has hue of 10YR, value 
of 3 or 4, and chroma of 1 or 2. Some strata have hue of 
10YR, value of 4 or 5, and chroma of 2 through 4. The C 
horizon is silt loam or silty clay loam. Reaction ranges 
from slightly acid to neutral throughout the profile. 


Norris series 


This series consists of shallow, well drained, moder- 
ately permeable soils on uplands. These soils formed in 
residuum weathered from soft shale. Slopes are 5 to 35 
percent. 

Norris soils are similar to Mandeville soils and com- 
monly are adjacent to Mandeville, Bolivar, and Snead 
soils. Mandeville and Bolivar soils are thicker and have 
an argillic horizon. Mandeville soils typically are in higher 
positions on the slopes. Bolivar soils are in areas where 
the underlying material changes from shale to sand- 
stone. Snead soils are thicker, have a cambric horizon, 
and are in areas where limestone is at or near the 
surface. 

Typical pedon in an area of Norris shaly silt loam, 5 to 
14 percent slopes, 1,880 feet west and 2,300 feet north 
of the southeast corner of sec. 29, T. 46 N., R. 24 W. 


A1—0 to 2 inches; very dark grayish brown (10YR 3/2) 
shaly silt loam; weak fine granular structure; very 
friable; many roots; 15 percent fine shale fragments; 
very strongly acid; clear wavy boundary. 

B1—2 to 7 inches; yellowish brown (10YR 5/4) shaly silt 
loam; weak fine subangular blocky structure; very 
friable; many roots; 30 percent coarse shale frag- 
ments (1 centimeter to 6 centimeters); few fine 
black concretions (Fe and Mn oxides); very strongly 
acid; abrupt wavy boundary. 

B2—7 to 16 inches; light olive brown (2.5Y 5/4) shaly silt 
loam; few fine faint brown (7.5YR 5/4) mottles; mod- 
erate fine subangular blocky structure; firm; common 
thick roots; 30 percent fine shale fragments (1 milli- 
meter to 10 millimeters); few fine black concretions 
(Fe and Mn oxides); very strongly acid; abrupt wavy 
boundary. 

Cr1—16 to 24 inches; yellowish brown (10YR 5/4) shaly 
Silty clay loam; weak very fine subangular blocky 
structure; very friable; few roots; light olive yellow 
(SY 6/2) and strong brown (7.5YR 5/8) thinbedded 
sandy shale; extremely acid; abrupt wavy boundary. 

Cr2—24 to 60 inches; olive gray (bY 5/2) and gray (N 
5/0), thinbedded soft micaceous shale that has 


64 


brown and red weathered edges; easily dug with 
hand spade; few fine roots; extremely acid. 


Thickness of the solum and depth to soft shale bed- 
rock range from 8 to 20 inches. Coarse shale fragments 
range from 10 to 35 percent, by volume, throughout the 
profile. The solum is strongly acid or very strongly acid. 

The A horizon has hue of 10YR, value of 3, and 
chroma of 1 or 2. If disturbed, the A horizon has value of 
4. It is loam or silt loam. The B horizon has hue of 10YR 
or 2.5Y, value of 4 or 5, and chroma of 2 through 4. It is 
predominantly silt loam, but in some pedons the lower 
part is light silty clay loam or clay loam. It is more than 
15 percent coarser than very fine sand, including frag- 
ments as much as 3 inches in diameter. The C horizon is 
light silty clay loam intermixed with soft micaceous shale 
in the upper part and thinbedded soft micaceous acid 
shale in the lower part. It has value of 3 through 6 and 
chroma of 2 through 5. It is very strongly acid or ex- 
tremely acid. 


Polo series 


This series consists of deep, well drained, moderately 
permeable soils on loess covered uplands. These soils 
formed in mixed loess and residuum from limestone and 
shale. Slopes are 2 to 9 percent. 

Polo soils are similar to Macksburg soils and common- 
ly are adjacent to Macksburg, Sampsel, and Snead soils. 
Macksburg soils are somewhat poorly drained and are 
on the broader, nearly level ridgetops. Sampsel soils are 
somewhat poorly drained and are on side slopes and 
ridge points. Snead soils are moderately deep and mod- 
erately well drained. They typically are below Polo soils 
where the slope is steeper and limestone and shale are 
on or near the surface. 

Typical pedon in an area of Polo silt loam, 2 to 5 
percent slopes, 100 feet west and 1,295 feet south of 
the northeast corner of sec. 17, T. 47 N., R. 27 ۰ 


Ap—0 to 6 inches; very dark grayish brown (10YR 3/2) 
silt loam; weak fine granular structure; very friable; 
many roots; slightly acid; abrupt smooth boundary. 

A12—6 to 9 inches; very dark grayish brown (10YR 3/2) 
silt loam; weak fine granular structure; very friable; 
many roots; few dark yellowish brown worm casts; 
slightly acid; abrupt smooth boundary. 

B1—9 to 12 inches; very dark grayish brown (10YR 3/2) 
silty clay loam; friable; many roots; few dark yellow- 
ish brown worm casts; medium acid; abrupt smooth 
boundary. 

B21t—12 to 16 inches; very dark grayish brown (10YR 
3/2) silly clay loam; moderate fine subangular 
blocky structure; firm; many roots; few dark yellow- 
ish brown worm casts; few fine clay films; medium 
acid; abrupt smooth boundary. 
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B22t—16 to 27 inches; dark brown (10YR 3/3) silty clay 
loam; moderate fine subangular blocky structure; 
firm; many roots; few dark yellowish brown worm 
casts; fine discontinuous clay films; medium acid; 
gradual smooth boundary. 

B23t—27 to 50 inches; dark yellowish brown (10YR 4/4) 
silty clay loam; moderate medium subangular blocky 
structure; friable; many fine roots; brown (7.5YR 
5/4) ped faces; thick discontinuous clay films along 
vertical cracks and former cracks; strongly acid; 
gradual smooth boundary. 

llB3t—50 to 75 inches; reddish brown (5YR 4/4) silty 
clay loam; weak coarse blocky structure; friable; 
thick clay films along former root channels and verti- 
cal ped faces; some gray stains along cracks and 
former cracks; very strongly acid. 


Thickness of the solum ranges from 48 to 95 inches. 
Thickness of the mollic epipedon ranges from 20 to 30 
inches. 

The A horizon has hue of 10YR, value of 2 or 3, and 
chroma of 2 or 3. It is silt loam or silty clay loam. The B 
horizon has hue of 10YR or 7.5YR, value of 3 in the 
upper part and 4 in the lower part, and chroma of 3 or 4. 
In some pedons, the lower part of the B3 horizon has 
value and chroma of 5 or 6. In some pedons, a few faint 
mottles are below a depth of 2 feet. The IIB horizon has 
hue of 7.5YR or 5YR, value of 4 or 5, and chroma of 4 
through 8. It is silty clay loam or light silty clay. The B 
horizon ranges from medium acid to very strongly acid. 


Sampsel series 


This series consists of deep, somewhat poorly drained, 
slowly permeable soils on uplands. These soils formed in 
residuum weathered from alkaline or calcareous shale. 
Slopes are 2 to 9 percent. 

Sampsel soils are similar to Macksburg soils and are 
commonly adjacent to Macksburg, Deepwater, and 
Snead soils. Macksburg soils formed in loess and do not 
have shale fragments in the subsoil. Macksburg soils are 
on the larger and broader ridgetops. Deepwater soils are 
moderately well drained, contain less clay throughout the 
profile, and are on similar positions as those of Sampsel 
soils. Snead soils do not have an argillic horizon, have a 
thinner solum, and are in areas above or below Sampsel 
Soils where limestone and shale bedrock is nearer the 
surface. Snead soils typically are steeper. 

Typical pedon, in an area of Sampsel silty clay loam, 5 
to 9 percent slopes, severely eroded, in a cornfield, 660 
feet west and 1,760 feet north of the southeast corner of 
sec. 32, R. 28 W., T. 47 N. 


Ap—0 to 7 inches; black (10YR 2/1) silty clay loam; 
weak fine subangular blocky structure parting to 
weak very fine granular; friable; many roots; medium 
acid; abrupt smooth boundary. 
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B21t—7 to 18 inches; black (10YR 2/1) silty clay loam; 
common medium distinct dark brown (10YR 4/3) 
mottles; moderate medium subangular blocky struc- 
ture; firm; many roots; common medium black con- 
cretions (5 millimeters); slightly acid; abrupt smooth 
boundary. 

B22t—18 to 36 inches; gray (10YR 5/1) silty clay; many 
fine distinct dark yellowish brown (10YR 4/4) and 
light gray (10YR 6/1) mottles; weak fine subangular 
blocky structure; very firm; thick discontinuous clay 
films; many fine roots; mild effervescence; few white 
concretions (15 centimeters); neutral; gradual 
smooth boundary. 

83--36 to 56 inches; brown (10YR 5/3) silty clay; many 
medium distinct gray (10YR 6/1) and yellowish 
brown (10YR 5/6) mottles; black (10YR 2/1) stains 
on ped faces; weak fine subangular blocky structure; 
very firm; thin discontinuous clay films; few fine 
roots; mild effervescence; few white concretions (15 
centimeters); neutral; gradual smooth boundary. 

0-56 to 91 inches; mottled gray (10YR 6/1) and strong 
brown (7.5YR 5.6) silty clay; many common promi- 
nent yellowish red (5YR 4/6) mottles; massive; very 
firm; few fine roots; mild effervescence; few white 
concretions (15 centimeters); mildly alkaline; gradual 
smooth boundary. 


Thickness of the solum and the depth to free carbon- 
ates ranges from 36 to 70 inches. Thickness of the 
mollic epipedon ranges from 10 to 20 inches. 

The A horizon and B1 horizon have hue of 10YR, 
value of 2 or 3, and chroma of 1 or 2. The A horizon is 
most commonly silty clay loam but ranges to silt loam. 
The B2t horizon has hue of 10YR through 5Y, value of 4 
or 5, and chroma of 1 or 2. Mottles are of higher 
chroma. The 821 horizon is silty clay loam or silty clay 
and is 36 to 48 percent clay. Reaction ranges from 
mildly alkaline to medium acid. The C horizon is neutral 
to moderately alkaline and contains free carbonates. 


Sharpsburg series 


This series consists of deep, moderately well drained, 
moderately slowly permeable soils on uplands. These 
soils formed in loess. Slopes are 2 to 5 percent. 

Sharpsburg soils are similar to Polo soils and com- 
monly are adjacent to Polo, Macksburg, and Winfield 
soils. Polo soils are well drained, have redder hues in the 
subsoil, and typically are on the narrower, more sloping 
ridgetops. Macksburg soils are somewhat poorly drained, 
have darker hues throughout the profile, and are in the 
larger, nearly level areas of broad ridgetops. Winfield 
soils have a fine textured subsoil, do not have a mollic 
epipedon, and are on the narrow ridge points and side 
slopes below Sharpsburg soils. 
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Typical pedon in an area of Sharpsburg silt loam, 2 to 
5 percent slopes, in a cornfield 840 feet east and 100 
feet north of the center of sec. 25, T. 48 N., R. 26 W. 


Ap 一 0 to 5 inches; very dark grayish brown (10YR 3/2) 
silt loam; weak very fine granular structure; very 
friable; medium acid; abrupt smooth boundary. 

A12—5 to 10 inches; very dark brown (10YR 2/2) silt 
loam; weak fine subangular blocky structure; friable; 
few roots; strongly acid; abrupt smooth boundary. 

A3—10 to 17 inches; very dark grayish brown (10YR 
3/2) silty clay loam; moderate fine granular struc- 
ture; friable; many roots; medium acid; abrupt 
smooth boundary. 

B21—17 to 29 inches; dark brown (10YR 3/3) and 
brown (10YR 473) crushed silty clay loam; weak fine 
subangular blocky structure; firm; many roots; few 
black concretions; thin discontinuous clay films; 
medium acid; clear smooth boundary. 

B22—29 to 42 inches; dark yellowish brown (10YR 4/4) 
silty clay loam; few fine distinct light brownish gray 
(10YR 6/2) mottles; moderate fine subangular 
blocky structure; firm; many roots; few black concre- 
tions (Fe-Mg); thin discontinuous clay films; medium 
acid; gradual smooth boundary. 

B3—42 to 53 inches; grayish brown (10YR 5/2) silty clay 
loam; few fine faint brown (10YR 4/3) and strong 
brown (7.5YR 5/6) mottles; weak fine prismatic 
structure parting to weak fine subangular blocky; 
firm; few coarse roots; few black concretions thin 
discontinuous clay films; medium acid; gradual 
smooth boundary. 

C—53 to 85 inches; yellowish brown (10YR 5/4) silty 
clay loam; common medium prominent grayish 
brown (10YR 5/2) and few fine prominent light 
brownish gray (10YR 6/2) mottles; massive; few 
black concretions; medium acid. 


Thickness of the solum ranges from 42 to 70 inches. 
There are no free carbonates to a depth of 60 inches or 
more. The mollic epipedon ranges from 10 to 30 inches. 

The A horizon has hue of 10YR, value of 3, and 
chroma of 2 or 3. It is dominantly silt loam but is silty 
clay loam in a few places. The B horizon has hue of 
10YR, value of 3 through 5, and chroma of 3 or 4. The 
B2t horizon has mottles that have hue of 7.5YR or 
10YR, value of 4 through 6, and chroma of 2 through 6. 
The B horizon ranges from medium acid to strongly acid 
throughout. The average clay content of the control sec- 
tion ranges from 36 to 42 percent. The C horizon is 
mottled in hues of 10YR through 2.5Y, value of 4 
through 6, and chroma of 2 through 4. 


Snead series 


This series consists of moderately deep, moderately 
well drained, siowly permeable soils. These soils formed 
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in residuum weathered from calcareous shale and thin 
interbedded limestone. Slopes are 5 to 35 percent. 

Snead soils are similar to Sampsel soils and common- 
ly are adjacent to Polo and Sampsel soils. Polo soils are 
thicker, are better drained, and commonly are above 
Snead soils where limestone bedrock is at a depth of 
more than 40 inches. Sampsel soils have a thicker mollic 
epipedon, are somewhat poorly drained, and are more 
than 40 inches deep to shale or limestone bedrock. 
Sampsel soils commonly surround Snead soils on side 
slopes. 

Typical pedon of Snead silty clay loam in an area of 
Snead-Rock outcrop complex, 5 to 14 percent slopes, 
50 feet north and 2,220 feet east of southwest corner of 
sec. 11, T. 46 N., R. 28 W. 


Ap 一 0 to 5 inches; very dark grayish brown (10YR 3/2) 
silty clay loam; weak fine subangular blocky struc- 
ture parting to weak very fine granular; very friable; 
many roots; few hard shale chips (5 percent); slight- 
ly acid; abrupt smooth boundary. 

B21—5 to 10 inches; very dark grayish brown (10YR 
3/2) silty clay; moderate fine subangular blocky 
structure; friable; many roots; few hard shale chips 
(5 percent); slightly acid; abrupt smooth boundary. 

B22—10 to 20 inches; very dark grayish brown (10YR 
3/2) silty clay; few coarse prominent light olive 
brown (2.5Y 5/4) mottles; moderate fine subangular 
blocky structure; very firm; few fine roots; black 
(10YR 2/1) organic stains on faces of peds; slightly 
acid; abrupt smooth boundary. 

B3—20 to 24 inches; olive gray (5Y 5/2) silty clay; many 
fine prominent yellowish brown (10YR 5/4) and 
black (N 2/0) mottles; moderate medium subangular 
blocky structure; very firm; few fine roots; neutral; 
abrupt smooth boundary. 

Cr1—24 to 35 inches; mottled olive gray (5Y 5/2) and 
yellowish brown (10YR 5/6) shaly silty clay loam; 
weak medium blocky structure; very firm; few 
medium roots; neutral; gradual smooth boundary. 

Cr2—35 to 40 inches; olive gray (5Y 5/2) soft shale; few 
fine roots along cracks in the shale. 


The A horizon has hue of 10YR or 2.5Y, value of 2 or 
3, and chroma of 1 or 2. It is predominantly silty clay 
loam but ranges to silt loam. The B horizon is mottled 
with hue of 10YR, 2.5Y, or 5Y; value of 4 or 5; and 
chroma of 2 through 6. Typically, very dark gray (10YR 
3/1) and black (10YR 2/1) stains or streaks are in the 
upper part of this horizon. It is silty clay or clay. 


Wabash series 


This series consists of deep, very poorly drained, very 
slowly permeable soils in large depressions on bottom 
lands. These soils formed in clayey alluvial material. 
Slopes are 0 to 1 percent. 
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Wabash soils are similar to Zook soils and commonly 
are adjacent to Blackoar, Dockery, and Zook soils. 
Blackoar and Dockery soils are better drained and 
coarser textured than Wabash soils. These soils typically 
are in positions along the main and tributary stream 
channels. Zook soils do not have so high a clay content 
throughout the profile. They are in positions between 
Wabash soils and the coarser textured soils along the 
stream channel. 

Typical pedon in an area of Wabash silty clay, 1,280 
feet east and 30 feet south of the center of sec. 10, T. 
46 N., R. 27 W. 


Ap 一 0 to 7 inches; black (10YR 2/1) silty clay; weak very 
fine subangular blocky structure; firm; common 
roots; slightly acid; abrupt smooth boundary. 

A12—7 to 15 inches; black (10YR 2/1) silty clay; moder- 
ate very fine subangular blocky structure; very firm; 
common roots; medium acid; gradual smooth bound- 
ary. 

B2—15 to 42 inches; black (10YR 2/1) silty clay; moder- 
ate fine subangular blocky structure; very firm to 
extremely firm; common fine roots; slightly acid; 
gradual smooth boundary. 

83-42 to 51 inches; black (10YR 2/1) silty clay; weak 
very fine subangular blocky structure; very firm; very 
small black concretions; few ground snail shells; few 
fine roots; neutral; gradual smooth boundary. 

C—51 to 66 inches; black (10YR 2/1) silty clay; weak 
very fine subangular blocky structure; very firm; 
common snail shells; neutral. 


Thickness of the solum ranges from 40 to 60 inches or 
more, and depth to free carbonates is more than 40 
inches. 

The A horizon has hue of 10 YR, value of 2 or 3, and 
chroma of 2 or less. It is dominantly silty clay but ranges 
to silty clay loam or silt loam. The matrix of the B hori- 
zon, to a depth of 36 inches or more, has the same 
range in color as the A horizon. Below a depth of 36 
inches, the matrix has hue of 10YR, value of 2 through 
4, and chroma of 2 or 3. The B horizon has mottles with 
hue of 10YR through 7.5YR, value of 4 through 6, and 
chroma of 4 through 6. Mottles of high chroma are 
common in the upper part of the solum, and mottles of 
low chroma are mixed throughout the profile. The 10- to 
40-inch control section averages 46 to 60 percent clay. 
The B horizon ranges from medium acid to neutral in the 
upper part and slightly acid to mildly alkaline in the lower 
part. 


Weller series 


This series consists of deep, moderately well drained, 
slowly permeable soils on uplands. These soils formed in 
loess. Slopes are 2 to 5 percent. 
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Weller soils are similar to Winfield soils and are com- 
monly adjacent to Winfield, Macksburg, and Mandeville 
soils. Winfield soils are coarser textured throughout the 
profile and are on the more sloping ridge points and the 
upper parts of side slopes below Weller soils. Macksburg 
soils are somewhat poorly drained, have a thick mollic 
epipedon, and are in areas where the ridgetops become 
broader. Mandeville soils are well drained to moderately 
well drained, are coarser textured throughout the profile, 
and are moderately deep. Mandeville soils are on lower, 
more sloping side slopes below Weller soils. 

Typical pedon in an area of Weller silt loam, 2 to 5 
percent slopes, 50 feet south and 400 feet east of the 
northwest corner of sec. 7, T. 47 N., R. 27 W. 


Ap—0 to 8 inches; dark grayish brown (10YR 4/2) silt 
loam; weak very fine granular structure; very friable; 
many fine roots; few fine concretions; neutral; abrupt 
smooth boundary. 

A21—8 to 12 inches; brown (10YR 5/3) silt loam; few 
fine faint grayish brown (10YR 5/2) mottles; dark 
grayish brown (10YR 4/2) on some ped faces; thin 
moderate platy structure breaking to weak fine 
granular; very friable; many roots; many fine pores; 
few fine concretions; neutral; abrupt smooth bound- 


ary. 

A22—12 to 16 inches; grayish brown (10YR 5/2) silty 
clay loam; fine moderate subangular blocky struc- 
ture; friable; many fine roots; common fine pores; 
few fine concretions; slightly acid; clear smooth 
boundary. 

B1—16 to 22 inches; brown (10YR 5/3) silty clay loam 
that has common fine grayish brown (10YR 5/2) 
mottles; fine strongly subangular blocky structure; 
friable; few fine roots; hard black concretions (2 to 5 
millimeters); many fine root pores; strongly acid; 
abrupt smooth boundary. 

B21t—22 to 34 inches; brown (10YR 5/3) silty clay; 
many fine distinct strong brown (7.5 YR 5/6) mottles; 
weak very coarse angular blocky structure; very firm; 
very few fine roots; few soft black concretions; dark 
gray (10YR 4/1) and few dark grayish brown thick 
discontinuous clay skins on ped faces; strongly acid; 
clear smooth boundary; 48 percent clay. 

B221—34 to 47 inches; grayish brown (10YR 5/2) silty 
clay loam; few fine prominent reddish brown (10YR 
4/4) mottles, common fine faint gray (10YR 5/1) 
mottles; and common medium distinct yellowish 
brown (10YR 5/6) mottles; weak very coarse blocky 
structure; very firm; few fine roots and root pores; 
dark clay films in root pores; medium acid; gradual 
smooth boundary. 

B3—47 to 76 inches; mottled, grayish brown (10YR 5/2), 
gray (10YR 5/1), light brownish gray (10YR 6/2), 
and yellowish brown (10YR 5/6) silty clay loam; very 
weak blocky structure; firm; many old root pores; 
soft black concretions; neutral. 
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The solum is more than 5 feet thick, and free carbon- 
ates are rarely encountered. | 

The A1 horizon, if present, has hue of 10YR, value of 
3 or 4, and chroma of 1 or 2. Most pedons have an Ap 
horizon that has hue of 10YR, value of 4 or 5, and 
chroma of 1 through 3. The A2 horizon has hue of 10YR, 
value of 4 or 5, and chroma of 2 or 3. The A horizon 
dominantly is silt loam but ranges to silty clay loam. The 
B21t horizon has hue of 107, value of 4 or 5, and 
chroma of 2 through 4. Mottles with hue of 7.5YR 
through 2.5Y, value of 4 or 5, and chroma of 2 through 6 
occur throughout the B2 horizon. Most pedons, however, 
have a mottle-free area below the Ap horizon. The 
weighted average of the control section is silty clay 
loam, but in some pedons, the B2 horizon is silty clay. 
Reaction ranges from very strongly acid in the upper part 
of the B horizon to neutral in the lower part. The C 
horizon is mottled gray, brown, or red with hue of 10YR, 
value of 4 through 6, and chroma of 1 through 3 in the 
matrix. Mottles of high and low chroma are common. 


Winfield series 


This series consists of deep, moderately well drained, 
moderately permeable soils on loess covered uplands. 
These soils formed in silty, noncalcareous loess. Slopes 
are 2 to 9 percent. 

Winfield soils are similar to Weller soils and commonly 
are adjacent to Weller, Mandeville, and Norris soils. 
Weller soils have a finer textured argillic horizon and are 
in areas where the ridgetop is broader. Mandeville soils 
formed in silty shale bedrock, are moderately deep, and 
are on side slopes below Winfield soils. Norris soils are 
shallow, well drained, steeper, and below Winfield soils. 

Typical pedon in an area of Winfield silt loam, 5 to 9 
percent slopes, 2,020 feet south and 100 feet east of 
the northwest corner of sec. 17, T. 47 N., R. 27 W. 


۸۵1-0 to 3 inches; brown (10YR 4/3) silt loam; weak 
fine granular structure; very friable; many roots; 
medium acid; abrupt smooth boundary. 

Ap2—3 to 8 inches; mixed dark grayish brown (10YR 
4/2) and dark yellowish brown (10YR 4/4) silt loam; 
weak fine granular structure; very friable; many 
roots; slightly acid; abrupt smooth boundary. 

B1—8 to 11 inches; yellowish brown (10YR 5/4) silty 
clay loam; weak fine subangular blocky structure; 
very friable; many roots; few black concretions (2 
millimeters); slightly acid; abrupt smooth boundary. 

B21t—11 to 16 inches; dark yellowish brown (10YR 5/4) 
silty clay loam; many fine faint dark brown (7.5YR 
4/4) mottles; strong fine subangular blocky struc- 
ture; friable; many roots; few black concretions (2 
millimeters); many silt coatings on ped faces; strong- 
ly acid; gradual smooth boundary. 

B22t—16 to 30 inches; dark brown (10YR 4/3) silty clay 
loam; few fine faint yellowish brown (10YR 5/6) mot- 
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tles; weak fine subangular blocky structure; firm; few 
roots; few black concretions (2 millimeters); many 
gray (10YR 5/3) silt coatings on ped faces; thick 
discontinuous clay films; strongly acid; gradual 
smooth boundary. 

B31—30 to 78 inches; strong brown (7.5YR 5/6) silty 
clay loam; few fine distinct brown (10YR 5/2) mot- 
tles; moderate medium subangular blocky structure; 
firm; many fine root pores; few black concretions (2 
millimeters); thick discontinuous clay films; medium 
acid. 


Thickness of the solum ranges from 40 to 70 inches or 
more. The Ap horizon has hue of 10YR, value of 4, and 
chroma of 2 or 3. A few areas have a 1- to 4-inch A1 
horizon that has hue of 10YR, value of 3 or 4, and 
chroma of 2 or 3. The A2 horizon, if present, has hue of 
10YR, value of 4 or 5, and chroma of 3 or 4. The B1 
horizon has hue of 10YR or 7.5YR, value of 4 or 5, and 
chroma of 3 or 4. It is silt loam or silty clay loam. The 
821 horizon has hue of 10YR or 7.5YR, value of 4 or 5, 
and chroma of 3 through 6. The lower part of the B2t 
horizon has mottles that have value of 4 through 6 and 
chroma of 1 through 6. The B3 horizon has hue of 10YR 
or 7.5YR, value of 4 or 5, and chroma of 3 through 6. It 
has mottles that have chroma of 2 or less and other 
mottles of higher value and chroma. The B horizon 
ranges from slightly acid to very strongly acid. 


Zook series 


This series consists of deep, poorly drained, slowly 
permeable soils on stream bottom lands. These soils 
formed in silty and clayey alluvial material. Slopes are 0 
to 1 percent. 

Zook soils are similar to Wabash soils and commonly 
are adjacent to Blackoar, Dockery, and Wabash soils. 
Blackoar and Dockery soils are coarser textured and 
less developed throughout the profile. These soils typi- 
cally are in positions between Zook soils and the main 
stream channel. Wabash soils are finer textured through- 
out the profile and normally are in depressions or at the 
base of foot slopes. 

Typical pedon in an area of Zook silty clay loam, 900 
feet north and 1,000 feet east of the southeast corner of 
sec. 1, T. 46 N., R. 27 W. 


Ap 一 0 to 15 inches; very dark gray (10 YR 3/1) silty clay 
loam; moderate fine subangular blocky structure; 
firm; many fine roots; neutral; abrupt smooth bound- 
ary. 

A12—15 to 22 inches; very dark gray (10YR 3/1) silty 
clay loam; weak fine subangular blocky structure; 
firm; many fine roots; slightly acid; abrupt smooth 
boundary. 

B21g—22 to 33 inches; very dark gray (10YR 3/1) silty 
clay; weak fine subangular structure; firm; many very 
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fine roots and root pores; slightly acid; gradual 
smooth boundary. 

8220--33 to 60 inches; very dark gray (10YR 3/1) silty 
clay; very weak fine subangular blocky structure; 
very firm; prominent fine yellowish brown (10YR 5/6) 
mottles; fine roots and root pores; mildly alkaline; 
gradual smooth boundary. 

Cg—60 to 90 inches; dark gray (10YR 4/1) silty clay; 
massive; firm; common medium yellowish brown 
(10YR 5/6) mottles; few very fine roots; mildly alka- 
line. 


Thickness of the solum ranges from 36 to 64 inches. 
Thickness of the mollic epipedon ranges from 36 to 60 
inches. 

The A horizon has hue of 10YR, value of 2 or 3, and 
chroma of 1 or less. It is silty clay loam or silty clay that 
averages 32 to 42 percent clay. The B horizon has hue 
of 10YR, value of 3 or 4, and chroma of 1. Some pedons 
have mottles that have high chroma and value in the 
lower part of the B horizon and in the C horizon. The B2 
horizon is silty clay that averages 38 to 42 percent clay. 


Classification of the soils 


The system of soil classification used by the National 
Cooperative Soil Survey has six categories (22). Begin- 
ning with the broadest, these categories are the order, 
suborder, great group, subgroup, family, and series. Clas- 
sification is based on soil properties observed in the field 
or inferred from those observations or from laboratory 
measurements. In table 19, the soils of the survey area 
are classified according to the system. The categories 
are defined in the following paragraphs. 

ORDER. Ten soil orders are recognized. The differ- 
ences among orders reflect the dominant soil-forming 
processes and the degree of soil formation. Each order 
is identified by a word ending in so/ An example is 
Mollisol. 

SUBORDER. Each order is divided into suborders pri- 
marily on the basis of properties that influence soil gen- 
esis and are important to plant growth or properties that 
reflect the most important variables within the orders. 
The last syllable in the name of a suborder indicates the 
order. An example is Aguoll (4gu, meaning water, plus 
oll, from Mollisol). 

GREAT GROUP. Each suborder is divided into great 
groups on the basis of close similarities in kind, arrange- 
ment, and degree of development of pedogenic hori- 
zons; soil moisture and temperature regimes; and base 
status. Each great group is identified by the name of a 
suborder and by a prefix that indicates a property of the 
soil. An example is Argiaquolls (Argi, meaning clay accu- 
mulation, plus aguo//, the suborder of the Mollisols that 
have an aguic moisture regime). 
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SUBGROUP. Each great group has a typic subgroup. 
Other subgroups are intergrades or extragrades. The 
typic is the central concept of the great group; it is not 
necessarily the most extensive. Intergrades are transi- 
tions to other orders, suborders, or great groups. Extra- 
grades have some properties that are not representative 
of the great group but do not indicate transitions to any 
other known kind of soil. Each subgroup is identified by 
one or more adjectives preceding the name of the great 
group. The adjective 7ypic identifies the subgroup that 
typifies the great group. An example is Typic Argiaquolls. 

FAMILY. Families are established within a subgroup on 
the basis of physical and chemical properties and other 
characteristics that affect management. Mostly the prop- 
erties are those of horizons below plow depth where 
there is much biological activity. Among the properties 
and characteristics considered are particle-size class, 
mineral content, temperature regime, depth of the root 
zone, consistence, moisture equivalent, slope, and per- 
manent cracks. A family name consists of the name of a 
subgroup preceded by terms that indicate soil properties. 
An example is fine, montmorillonitic, mesic Typic Agria- 
quolls. 

SERIES. The series consists of soils that have similar 
horizons in their profile. The horizons are similar in color, 
texture, structure, reaction, consistence, mineral and 
chemical composition, and arrangement in the profile. 
The texture of the surface layer or of the substratum can 
differ within a series. 


Formation of the soils 


This section describes the factors of soil formation, 
relates them to the formation of soils in the survey area, 
and explains the process of soil formation. 


Factors of soil formation 


Soil is produced by soil-forming processes acting on 
materials deposited or accumulated by geologic agen- 
cies. The characteristics of the soil at any given point are 
determined by (1) the physical and mineralogical compo- 
sition of the parent material, (2) the climate under which 
the soil material has accumulated and existed since ac- 
cumulation, (3) the plant and animal life on and in the 
soil, (4) the relief, or lay of the land, and (5) the length of 
time the forces of soil formation have acted on the soil 
material (27). 

Climate and plant and animal life are active factors of 
soil formation. They act on the parent material that has 
accumulated through the weathering of rocks and slowly 
change it to a natural body that has genetically related 
horizons. The effects of climate and plant and animal life 
are conditioned by relief. The parent material also affects 
the kind of soil profile that is formed and, in extreme 
cases, determines it almost entirely. Finally, time is 
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needed for changing the parent material into a soil that 
has distinct horizons. Although it varies in length, time is 
always required for differentiation of soil horizons. Gener- 
ally a long time is required for the formation of distinct 
horizons. 

The factors of soil formation are so closely interrelated 
in their effects on the soil that few generalizations can 
be made regarding the effect of any one factor unless 
conditions are specified for the other four. Many of the 
processes of soil formation are unknown. 


Plants and animals 


Plants, burrowing animals, insects, bacteria, and fungi 
are important in the formation of soils. They affect the 
organic matter content, plant nutrients, structure, and 
porosity of soils. 

Many of the soils in Johnson County formed when the 
vegetation was mainly tall prairie grasses. These soils, 
generally known as "prairie soils," have a thick, dark 
surface layer that is high in organic matter because of 
abundant bacteria and decay of the fine grass roots. 
Soils that formed under this plant cover are in the Barco, 
Bremer, Deepwater, Macksburg, Polo, Sampsel, and 
Sharpsburg series. 

Deciduous forests and their associated plant and 
animal life formed soils that have a light colored surface 
layer and low organic matter content. Only about one- 
fourth of the area of Johnson County formed under 
forest vegetation alone; however, a large area of the 
soils formed under prairie vegetation and then under 
forest vegetation. Such soils have a surface layer that is 
lighter than prairie soils and somewhat darker colored 
than forest soils. Soils that formed under forest vegeta- 
tion in Johnson County are in the Bolivar, Gorin, Mande- 
ville, Weller and Winfield series. 

Micro-organisms reduce organic matter to humus. The 
release of plant nutrients and the fixation of atmospheric 
nitrogen by nodule bacteria are examples of the contri- 
butions that micro-organisms make to soil formation and 
plant growth. Earthworms, insects, and burrowing ani- 
mals also have a favorable effect on tilth, fertility, and 
drainage. 

Man also has had an influence on soil formation. Soil 
in many places has been tilled and used for intensive 
cropping. Grain and forage residue has been removed 
from the soil and used as feed and forage. Chemical 
sprays are often used to reduce the growth of some 
residue-producing plants and to help control insects and 
pests. These practices tend to leave the soil surface 
bare of protective cover and permit erosion of the sur- 
face layer. A significant acreage of the soils in Johnson 
County has been eroded. 


Climate 


Climate, both long ago and recently, has been an 
important factor in the formation of soils in Johnson 
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County. As a result of the climate of long ago, soil 
forming materials were deposited in the county by ice, 
wind, and water. More recent climate has affected, either 
directly or indirectly, the development of soils that 
formed from these and other materials. Geologic ero- 
9101, plant and animal life, and in more recent time, 
accelerated erosion have varied with the climate and 
changes have influenced soil development. 

Climate largely determines the rate of weathering of 
soils, and it also influences the type of vegetation that 
grows on soils. Johnson County has a temperate, humid, 
continental climate. The average precipitation is about 
39 inches (73), and the frost-free growing season aver- 
ages 166 days (8). The prevailing winds are from the 
south or southwest. These winds are generally warm and 
moist, but in most years, between mid-July and Septem- 
ber, they are hot and dry and rainfall is limited. Short 
' periods of excessive rainfall are common in spring, fall, 
or both. The soils are frozen for short periods in winter, 
and soil formation processes are slowed. In most places 
the average annual temperature of the soil at a depth of 
20 inches is about 59 degrees F. 

The humid climate of Johnson County is conducive to 
the relatively rapid breakdown of minerals for the forma- 
tion of clay and the translocation of those materials 
downward in the soil profile. The subsoil of the Haig and 
Hartwell soils is high in clay content. These soils, there- 
fore, have very slow to slow permeability in the subsoil, 
which causes excess wetness during seasons of highest 
rainfall. Conversely, the low available water capacity of 
their subsoils causes droughtiness during hot summer 
months when rainfall is low. 


Parent material 


Parent material is the unconsolidated mass from which 
a soil is formed. It determines the limits of the chemical 
and mineral composition of the soil. In Johnson County 
three kinds of parent material, alone or in combinations 
of two or more, have contributed to the formation of 
soils. These are residual or bedrock material, loess or 
wind-deposited material, and alluvial or water-deposited 
material. 

Residual material weathered from limestone, sand- 
stone, and shale to form the parent material of such 
soils as Barco, Mandeville, Norris, and Snead soils. 

Loess parent material, principally made up of silts, was 
transported into Johnson County by wind. The Haig, Hig- 
ginsville, and Macksburg soils formed in this material. 

Alluvial parent material in Johnson County is of local 
origin. It is made up of silt, sand, clay, and gravel and is 
transported by water from the uplands to the flood plains 
of streams. Soils, such as Blackoar, Nodaway, and Zook 
soils, formed in alluvium deposited by the Blackwater 
River and other local streams. 
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Relief 


Relief, or topography, affects soil formation through its 
influence on drainage, runoff, infiltration, and other relat- 
ed factors, including accelerated erosion. In areas that 
have about the same plant cover and rainfall, runoff is 
rapid on steep slopes and is slower or absent in nearly 
level areas. In areas where most of the water runs off, 
little water enters the soil and it forms slowly. In these 
areas, soil horizons are indistinct and the solum is thin. 
The Snead soil is an example. In areas where little water 
runs off, or where it runs off siowly, more water enters 
the soil and it forms rapidly. In these areas, soil horizons 
are distinct and the solum is thick. An example is the 
Hartwell soil. 


Time 


In addition to the factors of parent material, climate, 
plant and animal life, and relief, time has played an 
important role in soil development in Johnson County. 
Some time is always reguired to convert parent material 
to soil. A long time is reguired to produce a mature soil, 
and a relatively short time is reguired for a young soil to 
acguire distinct characteristics. 

Nodaway soils are one of the youngest soils in the 
county. The material in which these soils formed washed 
from nearby uplands and was deposited by the local 
streams. In places of extreme erosion and deposition, 30 
to 40 inches or more of this material probably was de- 
posited in as little as one year. Horizons within the 
Nodaway soils are not distinct. The upper 9 inches of 
these soils are only slightly different from the rest of the 
profile. The main difference is the absence of deposition- 
al strata in the upper part; also a weak, fine, granular 
structure has developed. These differences are most 
likely a result of tillage and the incorporation of residue 
in the upper 9 inches in relatively recent years. 

Examples of old or mature soils in the county are the 
Hartwell and Lightning soils. These soils have a well 
developed subsoil that is high in clay content and strik- 
ingly different from the adjacent upper and lower layers. 
The soils developed in areas of subnormal relief. Runoff 
was slow, and the soils remained wet during most of the 
year. Erosion on areas under native prairie grasses was 
negligible. Water that did not evaporate or run off moved 
downward through the soils. 

The subnormal relief and excess water hastened the 
process of soil formation, and in time the clay particles 
moved from the surface layer down into the lower layers. 
This translocation of clay resulted in the accumulation of 
dark clay immediately below a bleached, severely 
leached, silty subsurface layer. Relief, and its influence 
on local climate, was a very significant factor in the 
formation and development of these soils. The length of 
time reguired for the development of mature soils was 
considerably shortened. 
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Other soils in the county, such as the Barco, Norris, 
and Bolivar soils, have been in place as long as Haig 
and Hartwell soils and have had equal time for develop- 
ment. These soils, however, have thin or weak horizon 
development and are considered to be youthful or imma- 
ture soils. Differences in parent material, animal life, and 
relief have apparently been the dominant factors in de- 
velopment. A much longer time is required for these soils 
to develop to maturity. 

Other soils in the county range in profile development 
from fairly youthful to fairly old. An example of an older 
soil is the Haig soils, which have developed a fairly 
heavy subsoil. A fairly youthful profile is represented by 
the Mandeville soils, which have a relatively thin, medium 
textured subsoil. in both of these soils, the particular 
stage of profile development is an expression of the 
interrelationship of the various factors of soil formation. 
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Glossary 


AC soil. A soil having only an A and a C horizon. 
Commonly such soil formed in recent alluvium or on 
steep rocky slopes. 

Aeration, soil. The exchange of air in soil with air from 
the atmosphere. The air in a well aerated soil is 
similar to that in the atmosphere; the air in a poorly 
aerated soil is considerably higher in carbon dioxide 
and lower in oxygen. 

Aggregate, soil. Many fine particles held in a single 
mass or cluster. Natural soil aggregates, such as 
granules, blocks, or prisms, are called peds. Clods 
are aggregates produced by tillage or logging. 

Alluvium. Material, such as sand, silt, or clay, deposited 
on land by streams. 

Area reclaim (in tables). An area difficult to reclaim after 
the removal of soil for construction and other uses. 
Revegetation and erosion control are extremely diffi- 
cult. 
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Association, soil. A group of soils geographically asso- 
ciated in a characteristic repeating pattern and de- 
fined and delineated as a single map unit. 

Available water capacity (available moisture capac- 
ity). The capacity of soils to hold water available for 
use by most plants. It is commonly defined as the 
difference between the amount of soil water at field 
moisture capacity and the amount at wilting point. It 
is commonly expressed as inches of water per inch 
of soil. The capacity, in inches, in a 60-inch profile 
or to a limiting layer is expressed as— 


Inches 
Very S ———————— 0 to 3 
LOW. 2 2 ز‎ 1 12 2 2 2 2 2 Á———Ó 310 6 
Moderate ieu rte ا ل‎ 6109 
HigHiz rien 0 9012 
Very و وو‎ reete rtt ችም ëmën More than 12 


Base saturation. The degree to which material having 
cation exchange properties is saturated with ex- 
changeable bases (sum of Ca, Mg, Na, K) ex- 
pressed as a percentage of the total cation ex- 
change capacity. 

Bedrock. The solid rock that underlies the soil and other 
unconsolidated material or that is exposed at the 
surface. 

Bottom land. The normal flood plain of a stream, sub- 
ject to flooding. 

Calcareous soil. A soil containing enough calcium car- 
bonate (commonly combined with magnesium car- 
bonate) to effervesce visibly when treated with cold, 
dilute hydrochloric acid. 

Capillary water. Water held as a film around soil parti- 
cles and in tiny spaces between particles. Surface 
tension is the adhesive force that holds capillary 
water in the soil. 

Cation. An ion carrying a positive charge of electricity. 
The common soil cations are calcium, potassium, 
magnesium, sodium, and hydrogen. 

Cation-exchange capacity. The total amount of ex- 
changeable cations that can be held by the soil, 
expressed in terms of milliequivalents per 100 grams 
of soil at neutrality (pH 7.0) or at some other stated 
pH value. The term, as applied to soils, is synony- 
mous with base-exchange capacity, but is more pre- 
cise in meaning. 

Chiseling. Tillage with an implement having one or more 
Soil-penetrating points that loosen the subsoil and 
bring clods to the surface. A form of emergency 
tillage to control soil blowing. 

Clay. As a soil separate, the mineral soil particles less 
than 0.002 millimeter in diameter. As a soil textural 
class, soil material that is 40 percent or more clay, 
less than 45 percent sand, and less than 40 percent 
silt. 

Clay film. A thin coating of oriented clay on the surface 
of a soil aggregate or lining pores or root channels. 
Synonyms: clay coating, clay skin. 
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Claypan. A slowly permeable soil horizon that contains 
much more clay than the horizons above it. A clay- 
pan is commonly hard when dry and plastic or stiff 
when wet. 

Coarse fragments. Mineral or rock particles 2 millime- 
ters to 25 centimeters (10 inches) in diameter. 

Coarse textured soil. Sand or loamy sand. 

Colluvium. Soil material, rock fragments, or both moved 
by creep, slide, or local wash and deposited at the 
base of steep slopes. 

Complex, soil. A map unit of two or more kinds of soil in 
such an intricate pattern or so small in area that it is 
not practical to map them separately at the selected 
scale of mapping. The pattern and proportion of the 
soils are somewhat similar in all areas. 

Compressible (in tables). Excessive decrease in volume 
of soft soil under load. 

Concretions. Grains, pellets, or nodules of various 
sizes, shapes, and colors consisting of concentrated 
compounds or cemented soil grains. The composi- 
tion of most concretions is unlike that of the sur- 
rounding soil. Calcium carbonate and iron oxide are 
common compounds in concretions. 

Consistence, soil. The feel of the soil and the ease with 
which a lump can be crushed by the fingers. Terms 
commonly used to describe consistence are— 
Loose.—Noncoherent when dry or moist; does not 
hold together in a mass. 

Friable.—When moist, crushes easily under gentle 
pressure between thumb and forefinger and can be 
pressed together into a lump. 

Firm.—When moist, crushes under moderate pres- 
sure between thumb and forefinger, but resistance is 
distinctly noticeable. 

Plastic.—When wet, readily deformed by moderate 
pressure but can be pressed into a lump; will form a 
"wire" when rolled between thumb and forefinger. 
Sticky.—When wet, adheres to other material and 
tends to stretch somewhat and pull apart rather than 
to pull free from other material. 

Hard.—When dry, moderately resistant to pressure; 
can be broken with difficulty between thumb and 
forefinger. 

Soft.—When dry, breaks into powder or individual 
grains under very slight pressure. 

Cemented.—Hard; little affected by moistening. 

Contour stripcropping (or contour farming). Growing 
crops in strips that follow the contour. Strips of 
grass or close-growing crops are alternated with 
strips of clean-tilled crops or summer fallow. 

Control section. The part of the soil on which classifica- 
tion is based. The thickness varies among different 
kinds of soil, but for many it is that part of the soil 
profile between depths of 10 inches and 40 or 80 
inches. 

Corrosive. High risk of corrosion to uncoated steel or 
deterioration of concrete. 
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Cover crop. A close-growing crop grown primarily to 
improve and protect the soil between periods of 
regular crop production, or a crop grown between 
trees and vines in orchards and vineyards. 

Deferred grazing. Postponing grazing or arresting graz- 
ing for a prescribed period. 

Depth to rock. Bedrock is too near the surface for the 
specified use. ۱ 

Diversion (or diversion terrace). A ridge of earth, gen- 
erally a terrace, built to protect downslope areas by 
diverting runoff from its natural course. 

Drainage class (natural). Refers to the frequency and 
duration of periods of saturation or partial saturation 
during soil formation, as opposed to altered drain- 
age, which is commonly the result of artificial drain- 
age or irrigation but may be caused by the sudden 
deepening of channels or the blocking of drainage 
outlets. Seven classes of natural soil drainage are 
recognized: 

Excessively drained.—Water is removed from the 
Soil very rapidly. Excessively drained soils are com- 
monly very coarse textured, rocky, or shallow. Some 
are steep. All are free of the mottling related to 
wetness. 

Somewhat excessively drained.—Water is removed 
from the soil rapidly. Many somewhat excessively 
drained soils are sandy and rapidly pervious. Some 
are shallow. Some are so steep that much of the 
water they receive is lost as runoff. All are free of 
the mottling related to wetness. 

Well drained.—Water is removed from the soil readi- 
ly, but not rapidly. It is available to plants throughout 
most of the growing season, and wetness does not 
inhibit growth of roots for significant periods during 
most growing seasons. Well drained soils are com- 
monly medium textured. They are mainly free of 
mottling. 

Moderately well drained.—Water is removed from 
the soil somewhat slowly during some periods. Mod- 
erately well drained soils are wet for only a short 
time during the growing season, but periodically for 
long enough that most mesophytic crops are affect- 
ed. They commonly have a slowly pervious layer 
within or directly below the solum, or periodically 
receive high rainfall, or both. 

Somewhat poorly drained.—Water is removed slowly 
enough that the soil is wet for significant periods 
during the growing season. Wetness markedly re- 
stricts the growth of mesophytic crops unless artifi- 
cial drainage is provided. Somewhat poorly drained 
soils commonly have a slowly pervious layer, a high 
water table, additional water from seepage, nearly 
continuous rainfall, or a combination of these. 

Poorly drained.—Water is removed so slowly that 
the soil is saturated periodically during the growing 
season or remains wet for long periods. Free water 
is commonly at or near the surface for long enough 
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during the growing season that most mesophytic 
crops cannot be grown unless the soil is artificially 
drained. The soil is not continuously saturated in 
layers directly below plow depth. Poor drainage re- 
sults from a high water table, a slowly pervious layer 
within the profile, seepage, nearly continuous rain- 
fall, or a combination of these. 

Very poorly drained.—Water is removed from the 
soil so slowly that free water remains at or on the 
surface during most of the growing season. Unless 
the soil is artificially drained, most mesophytic crops 
cannot be grown. Very poorly drained soils are com- 
monly level or depressed and are freguently 
ponded. Yet, where rainfall is high and nearly con- 
tinuous, they can have moderate or high slope gradi- 
ents. 

Drainage, surface. Runoff, or surface flow of water, 
from an area. 

Eluviation. The movement of material in true solution or 
colloidal suspension from one place to another 
within the soil. Soil horizons that have lost material 
through eluviation are eluvial; those that have re- 
ceived material are illuvial. 

Erosion. The wearing away of the land surface by water, 
wind, ice, or other geologic agents and by such 
processes as gravitational creep. 

Erosion (geologic). Erosion caused by geologic proc- 
esses acting over long geologic periods and result- 
ing in the wearing away of mountains and the build- 
ing up of such landscape features as flood plains 
and coastal plains. Synonym: natural erosion. 
Erosion (accelerated). Erosion much more rapid 
than geologic erosion, mainly as a result of the ac- 
tivities of man or other animals or of a catastrophe 
in nature, for example, fire, that exposes the sur- 
face. 

Fallow. Cropland left idle in order to restore productivity 
through accumulation of moisture. Summer fallow is 
common in regions of limited rainfall where cereal 
grains are grown. The soil is tilled for at least one 
growing season for weed control and decomposition 
of plant residue. 

Fertility, soil. The guality that enables a soil to provide 
plant nutrients, in adeguate amounts and in proper 
balance, for the growth of specified plants when 
light, moisture, temperature, tilth, and other growth 
factors are favorable. 

Field moisture capacity. The moisture content of a soil, 
expressed as a percentage of the ovendry weight, 
after the gravitational, or free, water has drained 
away; the field moisture content 2 or 3 days after a 
soaking rain; also called normal field capacity, 
normal moisture capacity, or capillary capacity. 

Fine textured soil. Sandy clay, silty clay, and clay. 

First bottom. The normal flood plain of a stream, sub- 
ject to frequent or occasional flooding. 
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Flagstone. A thin fragment of sandstone, limestone, 
slate, shale, or (rarely) schist, 6 to 15 inches (15 to 
37.5 centimeters) long. 

Flooding. The temporary covering of soil with water 
from overflowing streams, runoff from adjacent 
slopes, and tides. Frequency, duration, and probable 
dates of occurrence are estimated. Frequency is 
expressed as none, rare, common, occasional, and 
frequent. None means that flooding is not probable; 
rare that it is unlikely but possible under unusual 
weather conditions; common that it is likely under 
normal conditions; occasional that it occurs on an 
average of once or less in 2 years; and frequent that it 
occurs on an average of more than once in 2 
years. Duration is expressed as very brief if less 
than 2 days, brief if 2 to 7 days, and /ong if more 
than 7 days. Probable dates are expressed in 
months; November-May, for example, means that 
flooding can occur during the period November 
through May. Water standing for short periods after 
rainfall or commonly covering swamps and marshes 
is not considered flooding. 

Flood plain. A nearly level alluvial plain that borders a 
stream and is subject to flooding unless protected 
artificially. 

Foot slope. The inclined surface at the base of a hill. 

Forage. Plant material used as feed by domestic ani- 
mals. Forage can be grazed or cut for hay. 

Frost action (in tables). Freezing and thawing of soil 
moisture. Frost action can damage roads, buildings 
and other structures, and plant roots. 

Genesis, soil. The mode of origin of the soil. Refers 
especially to the processes or soil-forming factors 
responsible for the formation of the solum, or true 
soil, from the unconsolidated parent material. 

Gleyed soil. Soil that formed under poor drainage, re- 
sulting in the reduction of iron and other elements in 
the profile and in gray colors and mottles. 

Grassed waterway. A natural or constructed waterway, 
typically broad and shallow, seeded to grass as pro- 
tection against erosion. Conducts surface water 
away from cropland. 

Gravel. Rounded or angular fragments of rock up to 3 
inches (2 millimeters to 7.5 centimeters) in diameter. 
An individual piece is a pebble. 

Green manure (agronomy). A soil-improving crop grown 
to be plowed under in an early stage of maturity or 
soon after maturity. 

Gully. A miniature valley with steep sides cut by running 
water and through which water ordinarily runs only 
after rainfall. The distinction between a gully and a 
rill is one of depth. A gully generally is an obstacle 
to farm machinery and is too deep to be obliterated 
by ordinary tillage; a rill is of lesser depth and can 
be smoothed over by ordinary tillage. 

Habitat. The natural abode of a plant or animal; refers to 
the kind of environment in which a plant or animal 
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normally lives, as opposed to the range or geo- 
graphical distribution. 

Horizon, soil. A layer of soil, approximately parallel to 
the surface, having distinct characteristics produced 
by soil-forming processes. In the identification of soil 
horizons, an upper case letter represents the major 
horizons. Numbers or lower case letters that follow 
represent subdivisions of the major horizons. An ex- 
planation of the subdivisions is given in the Soil 
Survey Manual. The major horizons of mineral soil 
are as follows: 

O horizon.—An organic layer of fresh and decaying 
plant residue at the surface of a mineral soil. 

A horizon.—The mineral horizon at or near the sur- 
face in which an accumulation of humified organic 
matter is mixed with the mineral material. Also, a 
plowed surface horizon, most of which was originally 
part of a B horizon. 

B horizon.—The mineral horizon below an A horizon. 
The B horizon is in part a layer of transition from the 
overlying A to the underlying C horizon. The B hori- 
zon also has distinctive characteristics such as (1) 
accumulation of clay, sesquioxides, humus, or a 
combination of these; (2) prismatic or blocky struc- 
ture; (3) redder or browner colors than those in the 
A horizon; or (4) a combination of these. The com- 
bined A and B horizons are generally called the 
solum, or true soil. If a soil does not have a B 
horizon, the A horizon alone is the solum. 

C horizon.—The mineral horizon or layer, excluding 
indurated bedrock, that is little affected by soil-form- 
ing processes and does not have the properties 
typical of the A or B horizon. The material of a C 
horizon may be either like or unlike that in which the 
solum formed. If the material is known to differ from 
that in the solum, the Roman numeral ۱۱ precedes 
the letter C. 

‹ Å layer.—Consolidated rock beneath the soil. The 
rock commonly underlies a C horizon, but can be 
directly below an A or a B horizon. 

Humus. The well decomposed, more or less stable part 
of the organic matter in mineral soils. 

Impervious soil. A soil through which water, air, or roots 
penetrate slowly or not at all. No soil is absolutely 
impervious to air and water all the time. 

Infiltration. The downward entry of water into the imme- 
diate surface of soil or other material, as contrasted 
with percolation, which is movement of water 
through soil layers or material. 

Infiltration rate. The rate at which water penetrates the 
surface of the soil at any given instant, usually ex- 
pressed in inches per hour. The rate can be limited 
by the infiltration capacity of the soil or the rate at 
which water is applied at the surface. 

Large stones (in tables). Rock fragments 3 inches (7.5 
centimeters) or more across. Large stones adversely 
affect the specified use of the soil. 
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Light textured soil. Sand and loamy sand. 

Loam. Soil material that is 7 to 27 percent clay particles, 
28 to 50 percent silt particles, and less than 52 
percent sand particles. 

Loess. Fine grained material, dominantly of silt-sized 
particles, deposited by wind. 

Low strength. The soil is not strong enough to support 
loads. 

Medium textured soil. Very fine sandy loam, loam, silt 
loam, or silt. 

Mineral soil. Soil that is. mainly mineral material and low 
in organic material. Its bulk density is more than that 
of organic soil. 

Minimum tillage. Only the tillage essential to crop pro- 
duction and prevention of soil damage. 

Morphology, soil. The physical makeup of the soil, in- 
cluding the texture, structure, porosity, consistence, 
color, and other physical, mineral, and biological 
properties of the various horizons, and the thickness 
and arrangement of those horizons in the soil pro- 
file. 

Munsell notation. A designation of color by degrees of 
the three simple variables—hue, value, and chroma. 
For example, a notation of 10YR 6/4 is a color of 
10YR hue, value of 6, and chroma of 4. 

Neutral soil. A soil having a pH value between 6.6 and 
7.3. (See Reaction, soil.) 

Parent material. The unconsolidated organic and mineral 
material in which soil forms. 

Ped. An individual natural soil aggregate, such as a gran- 
ule, a prism, or a block. 

Percolation. The downward movement of water through 
the soil. 

Percs slowly (in tables). The slow movement of water 
through the soil adversely affecting the specified 
use. 

Permeability. The quality of the soil that enables water 
to move downward through the profile. Permeability 
is measured as the number of inches per hour that 
water moves downward through the saturated soil. 
Terms describing permeability are: 


I enne less than 0.06 inch 
SIOW 0 2 2 7 0.06 to 0.20 inch 
Moderately slow... 0.2 to 0.6 inch 
Moderate.................... ees 0.6 inch to 2.0 inches 
Moderately rapid.................................. 2.0 to 6.0 inches 
Rapid... eere uses 6.0 to 20 inches 


AL ses more than 20 inches 


Phase, soil. A subdivision of a soil series based on 
features that affect its use and management. For 
example, slope, differences in slope, stoniness, and 
thickness. 

pH value. A numerical designation of acidity and alkalin- 
ity in soil. (See Reaction, soil.) 

Piping (in tables). Formation of subsurface tunnels or 
pipelike cavities by water moving through the soil. 
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Plasticity index. The numerica! difference between the 
liquid limit and the plastic limit; the range of moisture 
content within which the soil remains plastic. 

Plastic limit. The moisture content at which a soil 
changes from semisolid to plastic. 

Polypedon. A volume of soil having properties within the 
limits of a soil series, the lowest and most homoge- 
neous category of soil taxonomy. A "soil individual." 

Poorly graded. Refers to a coarse grained soil or soil 
material consisting mainly of particles of nearly the 
same size. Because there is little difference in size 
of the particles, density can be increased only slight- 
ly by compaction. 

Productivity (soil). The capability of a soil for producing 
a specified plant or sequence of plants under specif- 
ic management. 

Profile, soil. A vertical section of the soil extending 
through all its horizons and into the parent material. 

Reaction, soil. A measure of acidity or alkalinity of a 
soil, expressed in pH values. A soil that tests to pH 
7.0 is described as precisely neutral in reaction be- 
cause it is neither acid nor alkaline. The degree of 
acidity or alkalinity is expressed as— 


pH 
39,۰ 1 1 1 َ 1 000 Below 5 
Very strongly acid... 4.5 to 5.0 
Strongly TT یت+‎ 5.1 to 5.5 
Medium acid...................... 1 1 1 1 1 [ 1 1 [1 1 5.6 to 6.0 
Slightly acid... 6.1 to 6.5 
Neutral. sss test iain 6.6 to 7.3 
ازس‎ [799 000007 7.4 to 7.8 
Moderately alkaline.................................... ممم‎ 7.9 to 8.4 
Strongly alkaline............................. eee 8.5 to 9.0 


Very strongly alkaline.............................. 9.1 and higher 


Relief. The elevations or inequalities of a land surface, 
considered collectively. 

Residuum (residual soil material). Unconsolidated, 
weathered, or partly weathered mineral material that 
accumulated as consolidated rock disintegrated in 
place. 

Rill. A steep sided channel resulting from accelerated 
erosion. A rill is generally a few inches deep and not 
wide enough to be an obstacle to farm machinery. 

Rock fragments. Rock or mineral fragments having a 
diameter of 2 millimeters or more; for example, peb- 
bles, cobbles, stones, and boulders. 

Rooting depth (in tables). Shallow root zone. The soil 
is shallow over a layer that greatly restricts roots. 

Root zone. The part of the soil that can be penetrated 
by plant roots. 

Runoff. The precipitation discharged into stream chan- 
nels from an area. The water that flows off the 
surface of the land without sinking into the soil is 
called surface runoff. Water that enters the soil 
before reaching surface streams is called ground- 
water runoff or seepage flow from ground water. 

Sand. As a soil separate, individual rock or mineral frag- 
ments from 0.05 millimeter to 2.0 millimeters in di- 
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ameter. Most sand grains consist of quartz. As a soil 
textural class, a soil that is 85 percent or more sand 
and not more than 10 percent clay. 

Seepage (in tables). The movement of water through the 
soil. Seepage adversely affects the specified use. 

Series, soil. A group of soils that have profiles that are 
almost alike, except for differences in texture of the 
surface layer or of the underlying material. ልዘ the 
soils of a series have horizons that are similar in 
composition, thickness, and arrangement. 

Shale. Sedimentary rock formed by the hardening of a 
clay deposit. 

Sheet erosion. The removal of a fairly uniform layer of 
soil material from the land surface by the action of 
rainfall and runoff water. 

Shrink-swell. The shrinking of soil when dry and the 
swelling when wet. Shrinking and swelling can 
damage roads, dams, building foundations, and 
other structures. | can also damage plant roots. 

Silt. As a soil separate, individual mineral particles that 
range in diameter from the upper limit of clay (0.002 
millimeter) to the lower limit of very fine sand (0.05 
millimeter). As a soil textural class, soil that is 80 
percent or more silt and less than 12 percent clay. 

Site index. A designation of the quality of a forest site 
based on the height of the dominant stand at an 
arbitrarily chosen age. For example, if the average 
height attained by dominant and codominant trees in 
a fully stocked stand at the age of 50 years is 75 
feet, the site index is 75 feet. 

Slickensides. Polished and grooved surfaces produced 
by one mass sliding past another. In soils, slicken- 
sides may occur at the bases of slip surfaces on the 
steeper slopes; on faces of blocks, prisms, and col- 
umns; and in swelling clayey soils, where there is 
marked change in moisture content. 

Slope. The inclination of the land surface from the hori- 
zontal. Percentage of slope is the vertical distance 
divided by horizontal distance, then multiplied by 
100. Thus, a slope of 20 percent is a drop of 20 feet 
in 100 feet of horizontal distance. 

Slow intake (in tables). The slow movement of water 
into the soil. 

Small stones (in tables). Rock fragments less than 3 
inches (7.5 centimeters) in diameter. Small stones 
adversely affect the specified use of the soil. 

Soil. A natural, three-dimensional body at the earth's 
surface. It is capable of supporting plants and has 
properties resulting from the integrated effect of cli- 
mate and living matter acting on earthy parent mate- 
rial, as conditioned by relief over periods of time. 

Soil separates. Mineral particles less than 2 mm in 
equivalent diameter and ranging between specified 
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size limits. The names and sizes of separates recog- 
nized in the United States are as follows: 


Millime- 
ters 

Very coarse sand... 2.0 to 1.0 
Coarse sand... 1.0 to 0.5 
Medium sand... 0.5 to 0.25 
Fine:sand 1 1 1 oreste 0.25 to 0.10 
SA: LT ass sssasssasassasasnans 0.10 to 0.05 
ی دک لگ‎ nn ዩር n 0.05 to 0.002 
Clay ااا‎ 1 ie dei Less than 0.002 


Solum. The upper part of a soil profile, above the C 
horizon, in which the processes of soil formation are 
active. The solum in soil consists of the A and B 
horizons. Generally, the characteristics of the mate- 
rial in these horizons are unlike those of the underly- 
ing material. The living roots and plant and animal 
activities are largely confined to the solum. 

Stones. Rock fragments 10 to 24 inches (25 to 60 centi- 
meters) in diameter. 

Stony. Refers to a soil containing stones in numbers 
that interfere with or prevent tillage. 

Stratified. Arranged in strata, or layers. The term refers 
to geologic material. Layers in soils that result from 
the processes of soil formation are called horizons; 
those inherited from the parent material are called 
strata. 

Stripcropping. Growing crops in a systematic arrange- 
ment of strips or bands which provide vegetative 
barriers to wind and water erosion. 

Structure, soil. The arrangement of primary soil parti- 
cles into compound particles or aggregates. The 
principal forms of soil structure are—p/aty (laminat- 
ed), prismatic (vertical axis of aggregates longer 
than horizontal), columnar (prisms with rounded 
tops), blocky (angular or subangular), and granular. 
Structureless soils are either single grained (each 
grain by itself, as in dune sand) or massive (the . 
particles adhering without any regular cleavage, as 
in many hardpans). 

Subsoil. Technically, the B horizon; roughly, the part of 
the solum below plow depth. 

Substratum. The part of the soil below the solum. 

Surface layer. The soil ordinarily moved in tillage, or its 
eguivalent in uncultivated soil, ranging in depth from 
4 to 10 inches (10 to 25 centimeters). Freguently 
designated as the “plow layer,” or the “Ap horizon.” 

Taxadjuncts. Soils that cannot be classified in a series 
recognized in the classification system. Such soils 
are named for a series they strongly resemble and 
are designated as taxadjuncts to that series be- 
cause they differ in ways too small to be of conse- 
quence in interpreting their use and behavior. 

Terrace. An embankment, or ridge, constructed across 
sloping soils on the contour or at a slight angle to 
the contour. The terrace intercepts surface runoff so 
that it can soak into the soil or flow slowly to a 
prepared outlet without harm. A terrace in a field is 
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generally built so that the field can be farmed. A 
terrace intended mainly for drainage has a deep 
channel that is maintained in permanent sod. 

Terrace (geologic). An old alluvial plain, ordinarily flat or 
undulating, bordering a river, a lake, or the sea. 

Texture, soil. The relative proportions of sand, silt, and 
clay particles in a mass of soil. The basic textural 
classes, in order of increasing proportion of fine 
particles, are sand, /oamy sand, sandy loam, loam, 
silt, silt loam, sandy clay loam, clay loam, silty clay 
loam, sandy clay, silty clay, and clay. The sand, 
loamy sand, and sandy loam classes may be further 
divided by specifying "coarse," "fine," or “ very 
fine.” 

Thin layer (in tables). Otherwise suitable soil material 
too thin for the specified use. 

Tilth, soil. The physical condition of the soil as related 
to tillage, seedbed preparation, seedling emergence, 
and root penetration. 

Topsoil. The upper part of the soil, which is the most 
favorable material for plant growth. It is ordinarily 
rich in organic matter and is used to topdress road- 
banks, lawns, and land affected by mining. 
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Unstable fill (in tables). Risk of caving or sloughing on 
banks of fill material. i 

Upland (geology). Land at a higher elevation, in general, 
than the alluvial plain or stream terrace; land above 
the low lands along streams. 

Water table. The upper limit of the soil or underlying 

rock material that is wholly saturated with water. 
Water table, apparent. A thick zone of free water in 
the soil. An apparent water table is indicated by the 
level at which water stands in an uncased borehole 
after adequate time is allowed for adjustment in the 
surrounding soil. 
Water table, perched. A water table standing above 
an unsaturated zone. In places an upper, or 
perched, water is separated from a lower one by a 
dry zone. 

Weathering. All physical and chemical changes pro- 
duced in rocks or other deposits at or near the 
earths surface by atmospheric agents. These 
changes result in disintegration and decomposition 
of the material. 

Wilting point (or permanent wilting point). The mois- 
ture content of soil, on an overdry basis, at which a 
plant (specifically sunflower) wilts so much that it 
does not recover when placed in a humid, dark 
chamber. 


TABLES 


80 SOIL SURVEY 


TABLE 1.--TEMPERATURE AND PRECIPITATION 


[Recorded in the period 1951-74 at Warrensburg, Missouri] 


Temperature Precipitation 
5 [ [ 2 years in 1 H T2 years in TU; ከ 
i i 10 will have-- i Average i| will have-- | Average i| 


[| 
1 

i 

1 

4 

å 

0 

i 

Month iâverageiAverageiAverage H inumber ofjëveragei” H inumber ofjAverage 

i 

7 

1 

4 

i 

1 

i 

i 

TI 


1 t 
i | 
| i 
daily i daily | daily | Maximum | Minimum | growing | i Less | More idays withisnowfall 
maximumiminimumi itemperatureitemperaturei degree | ithan--jthan--;0.10 inch} 
| i | higher | lower ! days! | i | | or more | 
" i i i than-- i than-- i i | i i i 
D F i 0 ۳ 1 OF t OF i OFF 1 U nits 1 In H In i in i T in 
| | i i i i i i i i 1 
January----i 40.2 | 21.2 | 30.7 | 68 | -T i 0 ¦ 1.37 | 85 | 2.10 | 3 [ 3.4 
1 [ í t 1 [ 1 1 4 1 
[] i 1 t 4 0 1 t 1 t 1 
February---i 86.1 | 26.0 | 36.1 | 72 | -1 å 10 | 1.47 | .62 2.14 I i 2.8 
14 i i H 1 1 1 1 1 1 | 
TI t 0 í 0 0 i i i i 4 
March------ |. 55.8 [ 33.3 | 44.4 | 84 | 7 | 89 | 2.85 1 1.28 | 4.12 | 6 | 3.6 
1 H 1 [| t 1 1 1 | i t 
i i TI | 4 D 1 | 1 |] 4 
April------ i 69.0 1 45.7 i 57.4 | 88 | 25 | 244 | ۷۰11 | 1.91 | 5.89 | 7 i 55 
I 1 上 1 [ 1 [ 1 
| | 1 i 0 i i i 1 4 TI 
Mayessesses| 77.7 i 55.6 i 66.7 i 91 ! 36 i 518 | 4.56 1 3.04 | 5.95 | 7 i .0 
I H 1 1 1 1 1 
| 1 t i t i ፥ i i i i 
Jjune------- | 85.5 | 64.2 | 74.9 | 98 | 88 | 747 | 5.02 | 2.25 | 7.26 | 7 i .0 
t 1 1 1 上 1 i 1 1 i i 
i i i TI | 0 i I 1 0 1 
July------ -i 90.5 | 68.2 | 79.4 | 104 | 54 | 911 | 4.41 | 1.89 | 6.46 | 6 | 50 
1 1 1 1 [ 1 1 上 1 i 1 
TI TI TI I 0 TI i 1 | f 4 
August-----i 89.6 | 66.6 i 78.1 i 101 | 51 | 871 i 3.41 | .87 | 5.43 | 5 i .0 
t | | 4 | i ፥ i i i TI 
September--i 82.3 | 58.9 | 70.6 ۱ 98 1 41 | 618 | 8.29 | 1.52 | 6.51 | 6 | .0 
| 1 t 1 1 ፡ ۲ E 1 t 
1 i i | 0 1 i i 1 1 4 
October---- 71.6 | 48.7 | 60.1 | 91 | 27 i 331 | 3.61 | 1.19 1 5.53 | 5 | .0 
1 i i 1 i 1 ፻ 1 1 1. t 
1 t i i | 0 t t t t | 
November---i 55.7 | 36.0 | 45.9 | TT i 12 i 50 | 1.73 | .45 į 5 | ዛ i 1.0 
1 1 I 1 t 1 i [| 1 
TI i 1 1 4 0 1 | |] 1 1 
December---| 43.7 | 26.3 | 35.0 I 68 | -1 | 12 | 1.79 | .88 1 2.53 | 4 i 4.3 
i i | |, | | i i i | i 
| | i በሰር | | i i i i i 
Year-----i 67.3 | 45.9 | 56.6 | 104 | -9 i 4,401 | 38.62 129.66. 147.58 | 64 H 15.6 
i 1 1 1 1 i i 1 1 i 1 
1 | 1 0 4 1 ፡ | ] 0 0 


1۸ growing degree day is a unit of heat available for plant growth. It can be calculated by adding the 
maximum and minimum daily temperatures, dividing the sum by 2, and subtracting the temperature below which 


growth is minimal for the principal crops in the area (509 F). 
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TABLE 2.--FREEZE DATES IN SPRING AND FALL 


[Recorded in the period 1951-74 at Warrensburg, Missouri] 
-一 


Temperature 


F 
or lower 


2 F 
or lower 


Probability 


Last freezing 
temperature 
in spring: 


1 year in 10 


later than-- April T April 21 
2 years in 10 


later than-- March 31 


later than-- Mareh 19 


First freezing 
temperature 
in fall: 


1 year in 10 


earlier than-- October 30 October 23 October 15 


2 years in 10 


earlier than-- November 5 October 8 October 19 


5 years in 10 


earlier than-- October 8 


一 


November 5 


I 
1 
i 
t 
1 
سا‎ 
TI 
| 
i 
1 
1 
1 
TI 
1 
0 
1 
人 
上 
人 
1 
፡ 
4 
i 
1 
| 
1 
1 
i 
5 years in 10 1 
i 
4 
i 
1 
1 
i 
1 
1 
i 
t 
1 
i 
1 
1 
4 
1 
1 
t 
1 
i 
1 
TI 
1 
1 
1 
1 
i 
| November 17 
1 
0 


TABLE 3.--GROWING SEASON 


[Recorded in the period 1951-74 at Warrensburg, 


Missouri] 


Daily minimum temperature 
during growing season 


i 
i 
i 
i 
1 一 一 一 一 一 一 一 一 一 一 一 Per _ 
Probability | Higher | Higher { Higher 

| than i than i than 
[ 289 F i 289 F i 320 F 
١ Days i Days | Days 
፡ 1 1 

9 years in 10 | 213 i 196 | 182 
| i i 

8 years in 10 i 223 | 203 i 189 
1 1 
፡ 4 1 

5 years in 10 i 242 i 215 i 201 
i i i 

2 years in 10 i 261 | 228 i 213 
1 i 
I i 1 

1 year in 10 | 271 | 235 i 219 
| 1 4 
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TABLE 4.--POTENTIALS AND LIMITATIONS OF ASSOCIATIONS ON THE GENERAL SOIL MAP FOR SPECIFIED USES 


Association T Extent T Specialty | Woodland Urban | Intensive Extensive 
or r 


i 
i of area 
1 
[ 


Cultivated| 


erops 


crops 


uses 


ecreation 
areas 


ecreation 
areas 


1 TI 1 
1 1 1 
1 1 1 
H 1 1 
1 1 i 
t 1 1 
1 t 1 | 
TI TI 1 1 
| [ | 1 
Mack sburg-Sampsel------ | 8 iGood------- iGood------- iPoor iPoor: iFair: iFair: 
i | | | wetness. | wetness, | wetness. | wetness. 
i | | | i shrink- | | 
| | i i | swell. i 
[ i i i | [ [ 
Sampsel-Snead-Polo----- | 26 1Good------- iGood------- iFair: iPoor: iPoor: iFair: 
| | i i wetness. | wetness, | wetness, i wetness. 
| | i i | depth to | slope. { 
| | [ | | rock, [ | 
| | | | i shrink- i | 
[ [ i | | swell. [ | 
1 i | i i | [ 
Mandeville-Norris- 1 15 iPoor: iPoor: iFair: IFair: iPoor: iFair: 
Bolivar--------------- | i depth to | depth to | depth to 1 depth to | slope. i wetness. 
| | rock. | rock. | rock. | rock, i | 
| | i i | slope. ! 
i | | i | | | 
Sampsel-Deepwater-Haig-i 40 iGood------- iGood------- iPoor: iPoor: iPoor: (Fair: 
| | | | wetness. 1 wetness, | wetness. | wetness. 
| | | | | shrink- | | 
| | i i | swell, tooi | 
i i i | | clayey. | i 
| | | | i i [ 
Zook-Dockery-Blackoaree | 11 iFair: iGood-------|Fair: iPoor: iPoor: (Fair: 
| i floods. i | wetness. | floods, | floods. | floods. 
i i | | ¦ low | | 
| | i H | strength. | i 
1 | 4 1 1 t 1 
/ 1 t 1 ( LI TI 
t 1 | t t t ( 
1 1 0 1 0 | 
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TABLE 5.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS 


1 
Map [ Soil name H Acres Percent 
symboli t | 
1 t 1 
| i i 
838. {Barco loam, 2 to 5 percent slopes--------------------------7-770777777070000090000077 i 2,150 | 0.8 
BaC {Barco loam, 5 to 9 percent slopes------------------- ---- ----‹መ-” መመመመ ወመ“ ጠመመ መወ መ ከ መ መ መ | 8,900 | 1.7 
Bk 'Blackoar silt loam--------------------- سس‎ [ 10,100 | 1.9 
BoC2 {Bolivar loam, 5 to 9 percent slopes, eroded-----------------777-777777777- | 7,700 | 1.5 
BoD2 {Bolivar fine sandy loam, 9 to 14 percent slopes, eroded----------------------------| 4,750 | 0.9 
Br ‘Bremer silty clay loame-------------- -2-2--222-22-2-2-2-2-2---2-2---2---2-2----2---2-------2-2--- 1 4,950 | 0.9 
DpB {Deepwater silt loam, 2 to 5 percent slopes-------------------- sms [ 21,150 | 4.0 
DpC2 {Deepwater silt loam, 5 to 9 percent slopes, &r0d6d------ ممم م م م مامه ماه د ممه م مه‎ i 32,400 | 6.1 
Dt ‘Dockery Silty clay loam-------------------------------- መመመ መመመ መመመ O TTT [ 11,800 | 2,2 
Fs {Freeburg silt loam------ -~----------------------------------- | 4,450 | 0.8 
GoC2 {Gorin silt loam, 5 to 9 percent slopes, eroded- | 15,900 | 3.0 
Hg Haig silt 1oam--------------------------------- | 28,250 I 5.3 
H 'Haplaquents-Urban land complex-----------------------77----0-70000707070070777777777- i 1,650 | 0.3 
HtA ‘Hartwell silt loam, 0 to 2 percent slopes------- መመመወወወመወውወመወመመወመ% ماو واو‎ መመመ ০ [ 11,200 | 2.1 
HtB2 {Hartwell silt loam, 2 to 5 percent slopes, eroded------------------77777777-777-7-7- i 12,900 | 2.4 
HxC 'Higginsville silt loam, 4 to 7 percent slopes--------------------777777-7-77- | 7,000 | 1.3 
Ka 'Kanima shaly silty clay loam, 30 to 60 percent slopes-------------7-77--77777777777- 860 | 0.2 
Lg ILightning silt loam--------------- سس‎ 4,450 | 0.8 
MaB IMacksburg silt loam, 1 to 4 percent slopes--------------- mms ----- 29,500 | 5.6 
MdB ‘Mandeville silt loam, 2 to 5 percent slopes-------- ~----~--------------------------- i 1,550 | 0.3 
MdC ‘Mandeville silt loam, 5 to 9 percent slopes------------------- tt | 34,000 | 6.4 
Nd INodaway silt loam------------------------------------- "| 22,900 | با , با‎ 
NoD 'Norris shaly silt loam, 5 to 14 percent slopes---------------------7-77770707770777777 i 16,400 i 3.1 
NoF ‘Norris shaly silt loam, 14 to 35 percent slopes-----------------7--7-7-777-7777777777--- [ 7,100 1 1.3 
Pd ‘Pits, quarriese-------------------------- ----2-2-.--------- mm mms. [ 380 | 0.1 
PoB {Polo silt loam, 2 to 5 percent 51. 00688፥መመመመመመመመ------------------:፦-፦።-።።።--” -----2---- --i 17,250 | 3.3 
PoC2 {Polo silt loam, 5 to 9 percent slopes, eroded------------- سپس‎ 7,300 | 1.4 
SaB iSampsel silty clay loam, 2 to 5 percent 51 Ope Sonn 2 ————— | 29,500 | 5.6 
SaC !Sampsel silty clay loam, 5 to 9 percent slopes-------------------------------------| 3,650 | 0.7 
SaC3 {Sampsel silty clay loam, 5 to 9 percent slopes, severely eroded--------------------| 84,500 | 16.0 
5ከ8 {Sharpsburg silt loam, 2 to 5 percent slopes----------------------------------------| 1,350 | 0.3 
38021357950 silty clay loam, 7 to 16 percent slopes, eroded------------------------------ | 21,900 | 4.1 
SoD !Snead-Rock outcrop complex, 5 to 14 percent سس‎ 10,500 | 2.0 
SoF ISnead=Rock outcrop complex, 14 to 35 percent slopes----------------2------------2----| 9,300 | 1.8 
Wa {Wabash Silty clay----------------------------------------------------------| 4,700 | 0.9 
WdB ‘Weller silt loam, 2 to 5 percent slopes------------------------------------------- | 9,600 | 1.8 
WfB ‘Winfield silt loam, 2 to 5 percent 51086 8መመመመመመመመመመመመመወመወመመመመመመመመመወመወመመመመመመመመመመመመመመ=: | 2,350 | 0.4 
WfC {Winfield silt loam, 5 to 9 percent s1opes-=--=-"" | 2,300 | 0.4 
WfC3 {Winfield silty clay loam, 5 to 9 percent slopes, severely eroded-------------------| 350 | 0.1 
Zk [2068 silty clay loam----- -------- -------------------------------------------------| 18,800 | 3.6 
| Water-------- حا جرک تب‎ -------------------------------------------------- | 3,300 1 0.6 
1 jm 
| Total-------------------------- _---------------------------------- --------} 528,640 | 100.0 
1 
1 


سر زب ভEFPৎৎ‏ ا 
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TABLE 6.--YIELDS PER ACRE OF CROPS AND PASTURE 


Absence of a yield indicates that 


the soil is not suited to the crop or that the crop generally is not grown on the soil] 


[Yields are those that can be expected under a high level of management. 


Soil name and 


6.6 


| legume hay | Tall fescue 
t t 4. 
t 1 1 


iGrain sorghumiWinter wheat 


| Soybeans 
1 
| 


40 


83 


36 


42 


88 


38 


35 


T3 


31 


38 


TT 


35 


5.0 


23 


45 


20 


8.6 


40 


83 


40 


96 


102 


85 


92 


55 


96 


0 
1 
i 
1 
{ 
1 
1 
t 
1 
4 
| 
1 
[ 
1 
1 
1 
[ 
4 
[ 
1 
[ 
1 
n 
1 
1 
1 
i 
1 
t 
n 
LI 
1 
1 
1 
1 
[ 
1 
n 
1 
0 
1 
{ 
1 
i 
1 
{ 
t 
( 
1 
1 
1 
1 
1 
1 
t 
1 
上 
n 
1 
1 
1 
i 
[ 
1 
1 
1 
t 
1 
[ 
1 
1 
1 
1 
1 
0 
1 
{ 
| 


map symboi 


۰ب کک BaB--ewccc‏ 


Barco 
BaC----2---------------——--- 


Barco 


Dkeeedeeweemenescesesecsecs 


Blackoar 
BoC2--2---2----------------- 


Bolivar 
B0D2- ween www nn ener موس وټ ټسټ‎ 


Bolivar 
Bron“. 


Bremer 
চা 


e 

০০ 

e 

-፦ 

t— 

m 

~ 

~ 

T 

M 

e 

a 

፥ 

፥ 

፥ 

፥ 

LI 

፥ 

፥ 

፥ 

1 

۱ 

M 

፥ 

፥ 

፥ 

1 

፥ 

ኤ ፥ 
o ፥ 
45 ۱ 
0 ۱ 
= ۱ 
a ፥ 
o খে 
o o 
a a 
ea 


Deepwater 
Dba مم ومومو ټسټ موم رر رر هد‎ 


Dockery 
E aa መመመ መመመመመው መመመ መመ 


Freeburg 
GoC2------2--2-2------2-2--2---- 


Gorin 
Hg-------------------2----- 


Haig 


Hp------------------------ 


= = e ف‎ ኣጋ Ne] e I 
~ ~ ው — o ው ኣጋ ها‎ 
፦ wy [Fa] ০০ م‎ oo e ~ 
m م‎ a e + em A 
گا‎ o  ጪ ፥ e “o ፦ و‎ 
ቦሳ e zr ፥ m zr  ጪ N 
፥ 
N كا‎ <= ፥ — o كا‎ e 
— ኣርን ০০ ፥ o ov ما ما‎ 
፥ 
CN w co ፥ ኣር) a یا‎ — 
m لہ‎ m ፥ لہ لہ + لہ‎ 
፥ 
ኣርን e m ۱ لہ‎ e ፦ e 
০০ t- e 3 t- — ኣጋ Ne) 
que. ፥ ሇመ 
፥ ۱ ۱ ۱ ፥ ፥ ١ ۱ 
۱ ۱ 1 ፥ 1 ፥ ፥ ۱ 
፥ ۱ 1 ፥ ፥ ፥ ፥ ۱ 
ko) ۱ ۱ ۱ ۱ ፥ ፥ ፥ ' 
ፎ 1 V ፥ ፥ ፥ ፥ ۱ ፥ 
o V ' ፥ ፥ ፥ 1 ۱ 1 
- ፥ ፥ ፥ 1 ۱ 1 ፥ 1 
፥ ፥ ፥ ፥ ፥ ፥ 1 1 
ፎ ፥ ፥ ፥ LI ፥ ፥ ፥ ۱ 
ጩ ፥ ፥ ፥ ፥ ፥ ፥ t 1 
a ፥ ' ፥ ፥ ፥ ፥ ' ' 
t£. 3 ፥ ፥ ۱ 1 ۱ V ፥ 
2 1 1 ፥ ፥ ፥ 1 ፥ ፥ 
፥ 1 3 o ፥ ፥ ۱ ፥ ፥ 
u V ۱ ia 1 ۱ ۱ 1 ٦ 
> ፥ 0 8፦ 1 ፥ ፥ Po 1 © 
ፎ ፥ ፥ dm t ۱ © ۱ يم ۱ 1 مه‎ 
o Va br > ፥ 1ር 15 tre tea 
5 tm ta | 2 ۱ ta 125 16... بې و‎ 
c bo O ۱ ۱ ডে bc 120 > 81 > 
c 1 2 ፥ = toed E be bo و‎ © o 
ہے‎ be 1 يب و 50 ۱ در‎ VES Vox 1 کو‎ 1 o 
o. be NE ፤ ኳር ۱ = ۱ ኳዕ to Lc ۱ s 
نن‎ <r ডে no Od 1 © ba m oc mo ርጋ تہ‎ 
= pu KTI KT « ১৫ bn 53 ጩሯ oOx TE 
T T T ረ BEI = = = 


See footnotes at end of table. 
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TABLE 6.--YIELDS PER ACRE OF CROPS AND PASTURE--Continued 


Zook 


1 i t t 
Soil name and | 1 [ i | Grass- i 
map symbol | Corn | Soybeans ‘Grain sorghumiWinter wheat i legume hay | Tall fescue 
፡ t 1 t 1 1 
1 1 0 t | 1 
1 Bu 1 Bu 1 Bu i Bu 1 Ton [ AUM* 
| E | e i TË i نورت‎ | Ed | ርጋ 
ከ1-- መመመመመውመመመመመመመመሙውመመመመመመመመ> | 96 | 36 i 83 i 40 t 4.3 t 8.6 
Nodaway | i 1 1 [ i 
1 1 1 1 1 4 
1 1 4 1 4 1 
NoD-2--------------------- | --- | --- i -=->= t --- i 1.3 i 2.6 
Norris | t | i | | 
| | i i ! ! 
Nog-----------------------| --- i --- | === [ --- | .8 i 1.6 
Norris | | | i | | 
t 1 1 1 1 1 
1 1 t 1 t | 
Pd***, | | i | i i 
Pits, quarries [ i i i | | 
1 | i i i i 
PoB------- --መመመመመመመመመመመመ መወጫ | 96 | 36 i 83 i 40 i 4.3 i 8.0 
Polo | i | | i i 
| | i i i i 
PoC2s=ssssssvsscssesessese! 84 | 30 | 72 | 35 | 3.7 | 7.4 
Polo i i i i i i 
1 1 1 0 i t 
i 1 1 1 1 TI 
SaB--------------2-2---2-----| 89 | 33 i 77 i 37 i 4.0 i 8.0 
Sampsel 1 | | | | | 
| | i i i | 
66/0መመመመመመመመወመመመወመውወመመመመወመወመመ | 82 | 30 | 70 i 33 | 3.7 | 7.4 
Sampsel | | | | | | 
i i i | i i 
SaC3----------------------| T2 | 24 i 61 i 30 i 3.4 | 6.9 
Sampsel | i i 1 i 
i | i i i | 
6 ከ8መመመመመመመመመመመመመመመመመመመመመመወ | 101 | 43 | 88 | 42 | 4,5 i 9.0 
Sharpsburg [ | | | | | 
| | i i i i 
A ات‎ | === এ us. AA sise ‘| 2.3 | 4.2 
Snead | | | i i 
1 4 | ፡ ۱ |] 
TI 1 1 t 1 1 
3০00. መመወወመመመመወመመወወመወመመመወመወመመ= | وود‎ ! --- { መመመ [ መመመ ! 1.5 ! 3.0 
Snead-Rock outerop | | i | i i 
i | | i | | 
SOF শন መመመ መውመመጻመመመመወመመመመመውወመመ= | መወወ t awe | ese | — 1 9 | 1.8 
Snead-Rock outcrop | | | | | | 
1 1 1 1 4 1 
1 t 4 t 4 1 
#8ቿመመመመመመመመወወወወመመወወወወመወወወመወመመመ“ | 62 | 21 ] 50 |] 25 | 2.7 1 5.4 
Wabash i | | | i i 
t 1 1 1 1 1 
1 1 0 0 1 1 
ا‎ | 62 | 30 | 70 | 35 | 3.7 | 7.4 
Weller | | i | i i 
| | i i | | 
ዘያ8መመመመመመመመመመመመመመመመመመመመመመ= | 98 | 38 i 85 i 40 i 4.3 i 8.6 
Winfield i | | i i i 
[ | i i i i 
WfC---------2-2-2------------| 92 1 36 | 7? | 40 i 4.1 i 8.0 
vinfield | i i 1 i | 
i i | | | | 
ዘያ0- 3መመመመመመመመመወመመመመመመወመመመመመመ= | 74 | 28 1 68 i 32 | 3.4 | T.2 
Winfíeld | [ | i i i 
1 t 1 1 1 1 
1 ፡ Li 1 i 1 
7 وو وټ وو ووا و ووو ماع‎ | 82 | 36 | 72 | 32 | 3.5 | 6.6 
| | | | | | 
1 t 4 1 1 H 
1 1 1 1 ፡ 


* Animal-unit-month: The amount of forage or feed required to feed one animal unit (one cow, one horse, 
one mule, five sheep, or five goats) for 30 days. 

** Yields are for areas protected from flooding. 

*** See description of the map unit for composition and behavior characteristics of the map unit. 
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[Only the soils suitable for production of commercial trees are listed. 


TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY 


information was not available] 


--ঁ 777 Management concerns” - 1 Potential productivity I > 
i H Management concerns H otential productivity 
Soil name and iOrdi- سو‎ —— Y چو تی ود‎ I 1]... dey cd 
map symbol InationlErosion | ment Seedling; Plant | Common trees {Site i Trees to plant 
Isymbolihazard | limita-imortal- icompeti-i jindexi 
| i | tion 1 ity | tion | ! | 
1 1 i t 1 1 1 4 
| i | | i | i 
سم می تا‎ ==! 3w {Slight {Severe iModerateiSevere iPin oake------------i 80 {Pin oak, 
Blackoar | | i i | {Eastern cottonwood--| 95 | eastern cottonwood, 
1 1 t 1 1 1 1 1 
t [| i I [ 0 1 | pecan. 
| i i | | | i | 
8602, BoD2---------i Ho {Slight  iSlight ‘Slight {Slight {White oak-----------| 57 {White oak, 
Bolivar i | | 1 H {Black oak===========| --- | green ash, 
i 1 i i | INorthern red oak----| === | shortleaf pine. 
| [ i | | | Black walnut--------i === | 
i i | i i i ! | 
Bree! Bw {Slight {Severe |ModerateiSevere 08 cottonwood--| 90 [American sycamore, 
Bremer | | i i i ISilver maple--------| 80 | common hackberry, 
i | | | i | i i green ash, 
| t | | | | i ! eastern cottonwood, 
| | i i 1 i | ! silver maple, 
| i | | | f | | northern white-cedar. 
[ i 1 4 1 4 1 1 
1 t 1 4 0 0 TI 1 
DpB, DpC2----------i 20 {Slight iSlight ISlight {Slight {Pin oak-------------i 86 {Pin oak, 
Deepwater | | | | 1 {Pecan=--=| 60 | pecan. 
1 1 t 4 1 i 1 1 
1 1 1 1 1 4 1 1 
Dt-----------------} 3w {Slight {Slight 575 'ModerateiPin oak---------- ===>! 76 {Pin oak, 
Dockery i t i i i i | | pecan, 
| i [ | i i | ! eastern cottonwood. 
1 1 1 t t 1 t 1 
t 1 1 1 1 1 1 1 
Fse----------------| 30 {Slight {Slight {Slight {Slight {White 08፪መመመመመመመመወወመ| 65 {White oak, 
Freeburg | | i | | i | i pin oak, 
| | [ | i | i | green ash, 
i | 1 | | | i ! eastern cottonwood, 
| i | | 1 i | | yellow-poplar, 
1 i | i 1 i | ¦ black oak, 
i | i | | | | | eastern redcedar, 
| i i i | | i | pecan. 
| i | i | i [ [ 
GoC2-------.--------| de {Slight {Slight  iModerateiSlight ‘White oak-----------| 55 (White oak, 
Gorin | i i | i {Black oak-----------| === | green ash, 
| i i | | ‘Northern red oak----| === | yellow-poplar, 
i [ | i 1 {Pin oak------- ------| --- | pin oak, 
i i i i | i | | black oak, 
i i i | | | i | eastern redcedar, 
i i i | i | i i red pine. 
i i i | | i i i 
Lge----------------| 3w {Slight iSlight {Slight 11100673561210 oak-------------| === iPecan, 
Lightning i i i 1 | |Pecan--=----==--====== | === | green ash, 
| | i | | ‘Eastern cottonwood--| 90 | eastern cottonwood, 
| | i | i IGreen ashe----------i === | bur oak. 
i | | | | {Bur oak-------------| === | 
| | | i i i | i 
MdB, MdC-----------| 40 {Slight {Slight 'Slight {Slight {White Oak------2-----| 60 iBlack walnut, 
Mandeville | | | i i {Black walnut--------i === i yellow-poplar, 
| i i | | (Black 08፪መመመመመመመመመመመ| === i sweetgum. 
i ከ i | | IShagbark hickory----i === i 
| | | | i ‘White ash-----------| === | 
| i | i i | | i 
Nd-----------------} 20 {Slight {Slight {Slight !ModeratelWhite oake-----------i 65 {Eastern white pine, 
Nodaway i i i ከ | | | | red pine, 
| | | | | i H | Norway spruce, 
i i i i i i i i Scotch pine, 
| | | i i | [ | white spruce, 
i | | | i i | t European larch, 
i [ 1 i i i | | black walnut, 
i i i i i | 1 | sugar maple. 
[ | | i i i i | 
NoD---------------- { 5d {ModeratejSlight IModerateiSlight {White oak-----------| 49 iShortleaf pine, 
Norris | i | | {Black oake------- | ==> | white oak, 
| | i | 
| i i 


4 
4 
1 
i 


Northern red oak----i 
1 
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Absence of an entry indicates that 


eastern white pine. 
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TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 


—— —— سس‎ — Management concerns ٢ Potential productivity | > 
Soil name and iOrdi- 1 Ss" রায়ান শনি ee ee O O U ও 
map symbol inationiErosion ment Seedling} Plant Common trees iSite Trees to plant 
limita-imortal- {competi- 1× 


isymbolihazard 
1 


tion | ity | tion 
1 1 
1 


ር 
green ash, 
black walnut, 
yellow-poplar. 


{Black oak-----------| --- 
INorthern red oak----| --- 
{Black walnut=-=======| መመመ 
t { 
0 1 


Winfield 


1 
1 
1 1 
1 1 
1 [ 
1 1 
t t 
1 1 
t 4 1 
1 1 t 
i | | i | 
NoF----==--==-=== ----i 5d {Severe {Moderate{Moderate{Slight  iWhite oake----------i 49 |Shortleaf pine, 
Norris | i t i | {Black oaks-----------| === | white oak, 
i i i | [ ‘Northern red oak----| --- | eastern white pine. 
1 1 1 1 1 1 1 1 
1 1 t 1 t 1 t 1 
ShBe---------------| lo {Slight {Slight {Slight {Slight iBlack oak--------- ==! 60 {Black walnut, 
Sharpsburg | | | i | IBlack walnut----- ---| 60 i common hackberry, 
| | i i | ‘White oak===========| መ= | green ash. 
| | | i 1 {Common hackberry----i === | 
| | | | | ‘Green ash-----------| = | 
| | i | i | i | 
ሸ3መመመመመመመመመመወወወወመመ>መ| Hw {Slight {Severe {Severe [Severe iPin oak------------- ! 75 {Pin oak, 
Wabash | i | | | i i | pecan, 
i i | i i | i | eastern cottonwood. 
1 1 i t 1 1 1 1 
1 1 i TI 1 1 1 1 
WdBe---------------i do {Slight {Slight {Slight {Slight  iWhite oak-----------! 55 {Eastern white pine, 
Weller | | H 1 | | | | Scotch pine, 
| | | | | | | | Norway spruce, 
[ | | i i i i 1 white spruce, 
| i i i i | | | red pine, 
| i | | | | | | European larch, 
i i | [ | i ! | black walnut, 
i | | i i | i | sugar maple. 
i i i i | | i i 
WEB, WfC, WfC3-----| 3o {Slight jSlight {Slight {Slight {White oak-----------i 65 {Scotch pine, 
t 1 1 4 1 ( 
1 1 | | 1 | 
1 1 1 1 1 1 
| i | | i t 
4 1 1 4 ' 1 
1 1 1 1 1 
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TABLE 8.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS 


[The symbol > means less than; the symbol < means more than. Absence of an entry indicates that trees generally 
do not grow to the given height on that soil] 


= Trees having predicted 20-year average heights, in feet, of-- 
Soil name and 
map symbol 26-35 >35 


BaB, BaC--------- -iSilky dogwood-----iAmur honeysuckle, Amur maple, Austrian pine, === 
Barco autumneolive. eastern redcedar,| Scotch pine, 
Russian-olive, eastern white 


black locust. pine, ponderosa 


1 
1 
| pine, green ash. 
| 
LI 


Bk- ee -iSilky dogwood-----jAmur honeysuckle, iNorway spruce, Pin oak, green Silver maple, 
Blackoar medium purple Amur maple, ash, American eastern 
i willow. eastern redcedar.j sycamore. cottonwood, 
European alder. 
BoC2, BoD2-------- Silky dogwood-----|Amur honeysuckle, iEastern redcedar, iGreen ash, --- 
Bolivar autumn-olive. Amur maple, Austrian pine, 
Russian-olive, eastern white 
black locust. pine, Scotch 
pine, ponderosa 
pine. 
Br----------------iSilky dogwood=====|Amur honeysuckle, jEastern redcedar, {Green ash, pin Silver maple, 
Bremer medium purple Norway spruce, oak, American eastern 
willow. Amur maple. sycamore. cottonwood, 


European alder. 


DpB, DpC2---------jSilky dogwood-----|Amur honeysuckle, iAmur maple, Austrian pine, European alder, 


1 
t 
1 
1 
i 
t 
t 
t 
1 
1 
t 
[| 
1 
4 
1 
1 
۱ 
1 
1 
1 
1 
TI 
1 
! 
1 
1 
4 
1 
1 
1 
t 
1 
1 
i 
1 
1 
1 
1 
4 
1 
1 
1 
1 
| 
0 
t 
1 
4 
1 
1 
1 
1 
1 
1 
1 
上 
۱ 
1 
i 
pine. | cottonwood. 
1 
| 
1 
[| 
1 
1 
4 
1 
t 
t 
t 
t 
٦ 
1 
( 
1 
t 
LI 
1 
1 
1 
u 
4 
1 
1 
LI 
t 
t 
i 
t 
1 
i 
| 
1 
1 
LI 
t 
t 
t 
t 
፡ 
1 
1 
1 
t 
1 
1 
1 
t 
1 
1 
1 
1 
1 
1 
i 
1 
1 
1 
! 
4 
1 


black locust, 
common hackberry. 


green ash, 


1 
1 
i 
i 
1 
1 
1 
1 
1 
1 
፡ 
፥ 
1 
1 
4 
1 
1 
1 
1 
i 
1 
1 
1 
1 
1 
1 
1 
1 
i 
i 
1 
1 
1 
1 
1 
t 
4 
1 
1 
LI 
1 
1 
( 
1 
1 
1 
1 
1 
1 
1 
t 
1 
t 
1 
t 
t 
1 
1 
1 
1 
1 
1 
1 
1 
1 
t 
1 
t 
| pine, pin oak. 
t 
1 
1 
t 
t 
V 
1 
| 
1 
1 
1 
i 
i 
1 
1 
{ 
t 
1 
t 
1 
1 
t 
t 
( 
1 
1 
1 
1 
1 
1 
1 
1 
t 
t 
t 
V 
1 
1 
1 
A 
1 
4 
1 
1 
1 
11 
1 
1 
1 
t 
t 
1 
1 
1 
1 
1 
i 
1 
1 
t 
t 
1 
1 
1 
i 
1 
1 
| Seotch pine. 
H 
i 


t 
| 
1 
| 
1 
t 
TI 
1 
1 
4 
t 
1 
1 
1 
1 
4 
1 
i 
t 
1 
| 
| 
Deepwater | autumn-olive. eastern redcedar.i Norway spruce, eastern white 
[ green ash, Scotchi pine, eastern 
( 
| 
Dt----------------|Silky dogwood-----iAmur honeysuckle, {Amur maple, Green ash, Eastern 
Dockery | autumn-olive. eastern redcedar.; Austrian pine, cottonwood, 
| Scotch pine, red eastern white 
[ pine. 
( 
1 
፻8መመመመመሠመመመመመመመመመመ!511 ሂሃ dogwood-----|Amur honeysuckle, {Eastern redcedar, {Scotch pine, red Eastern white 
Freeburg | autumneolive. Amur maple. pine, pin oak, pine, eastern 
| green ash, cottonwood. 
i Austrian pine. 
1 
1 
GoC2-2-------- -----iSilky dogwood-----|Amur honeysuckle, iEastern redcedar, 1850 pine, pin oak,iEastern white 
Gorin i autumn-olive. Amur maple. green ash, pine, eastern 
1 Austrian pine, cottonwood. 
| Scotch pine. 
4 
t 
Hg -----iSilky dogwood----|Amur honeysuckle, {Eastern redcedar, iGreen ash, Silver maple, 
Haig i medium purple Norway spruce, American eastern 
| willow. Amur maple. sycamore, pin cottonwood, 
| oak. European alder. 
1 
LI 
Hp*: i 
Haplaquents. i 
1 
1 
Urban land. 1 
1 
1 
HtA, HtB2----- ----iSilky dogwood----- ‘Amur honeysuckle, Amur maple, Scotch pine, Eastern 
Hartwell | | autumn-olive. eastern redcedar.| Austrian pine, cottonwood, 
i | green ash, red eastern white 
| H pine, pin oak. pine. 
1 ٤ 
i 1 
8፪80መመመመመመመመመመመመመመ> {Silky dogwood----- ‘Amur honeysuckle, {Eastern redcedar, Austrian pine, piniEastern 
Higginsville i | autumneolive. Amur maple. oak, Scotch pine,i cottonwood, 
! ! green ash, red ] eastern white 
| | pine. | pine. 
1 1 1 
1 1 1 
Ka----------------lCutleaf staghorn {Amur honeysuckle, iRussian-olive, American sycamore, ء,‎ 7 
Kanima | sumac. î autumn-olive. eastern redcedar,; Siberian elm, | cottonwood. 
1 1 1 
i i | 
i i i 


See footnote at end of table. 
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TABLE 8.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


Trees having predicted 20-year average heights, in feet, of-- 


Soil name and | 


map symbol «8 8-15 


—_— rt. _e OO E 


Lge---------------iSilky dogwood---- 


i 

1 1 

t t 
1 1 
፡ 1 
TI 1 

i i 

-{Amur honeysuckle, 

Lightning i ! 

| i 

| 

| | 
1 
1 
4 
t 


medium purple 
willow. 
TI 
MaB--2------2-------iSilky dogwood----- {Amur honeysuckle, 
Macksburg autumn-olive. 


i 

1 

1 

i 

t 
MdB, MdC----------|Silky dogwood=«=== {Amur honeysuckle, 

1 

! 

LI 

1 

i 

t 


Mandeville autumn-olive. 
Nd---------.-------|Silky dogwood----- {Amur honeysuckle, 
Nodaway autumn~ olive. 


NoD, NoF»---------iCutleaf staghorn 
5 


Amur honeysuckle, 
Norris umac. a 


utumn-olive. 


Pd*. 
Pits, quarries 


PoB, PoC2---------iSilky 


dogwood-----iAmur honeysuckle, 
Polo a 


utumn-olive. 


SaB, SaC, SaC3----|Silky 


dogwood=====jAmur honeysuckle, 
Sampsel a 


utumn-olive. 


ShBe----2----------|Silky 
Sharpsburg 


dogwood-----|Amur honeysuckle, 
autumneolive. 


SnD2--------------|Silky dogwood----- 
Snead utumneolive. 
SoD*, SoF*: 


Snead------------|Silky dogwood-----iAmur honeysuckle, 
a 


utumn-olive. 


Rock outcrop. 


dogwood-----iMedium purple 
willow, Amur 
honeysuckle. 


2. መመመመመመመመመመመወመመመ [Silky 
Wabash 


WdB-2-2-----------iSilky 


dogwood=====jAmur honeysuckle, 
Weller a 


i 
1 
i 
1 
i 
41 
1 
1 
1 
1 
1 
4 
4 
1 
1 
1 
1 
1 
1 
4 
1 
1 
1 
1 
上 
1 
1 
4 
t 
1 
1 
1 
4 
1 
1 
[1 
1 
t 
0 
t 
1 
$ 
1 
1 
t 
1 
t 
t 
0 
t 
1 
1 
1 
4 
1 
4 
1 
1 
1 
i 
1 
t 
1 
1 
1 
t 
i 
1 
1 
4 
1 
4 
| 
፡ 
LI 
1 
4 
1 
1 
٦ 
| 
1 
1 
i 
| 
1 
1 
1 
1 
1 
] 
| 
1 
4 
4 
t 
| 
4 
1 
4 
0 
| 
1 
1 
1 
1 
1 
1 
t 
t 
t 
4 
i 
4 
1 
1 
4 
t 
t 
1 
፥ 
1 
i 
H utumn-olive. 
t 

1 

t 

t 

1 

i 


1 
4 
1 
1 
1 
1 
1 
1 
1 
1 
1 
t 
4 
1 
1 
1 
1 
1 
[ 
| 
t 
1 
1 
1 
1 
i 
1 
i 
4 
| 
t 
1 
4 
t 
1 
1 
1 
| 
i 
t 
i 
1 
1 
1 
1 
1 
1 
| 
4 
t 
4 
1 
| 
{Amur honeysuck 
kd 

i a 
1 
| 
4 
t 
1 
0 
t 
፡ 
| 
| 
1 
1 
4 
1 
4 
1 
1 
1 
t 
1 
t 
t 
t 
i 
1 
1 
t 
4 
1 
i 
t 
t 
1 
1 
1 
1 
1 
1 
4 
t 
1 
1 
1 
1 
4 
0 
t 
1 
4 
1 


See footnote at end of table. 
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16-25 26-35 


Pin oak, green 
ash, American 
sycamore. 


Norway spruce, 
Amur maple, 
eastern redcedar. 


Eastern redcedar, |Pin oak, red pine, 
Amur maple. Scotch pine, 
green ash, 


Austrian pine. 


Green ash, 
ponderosa pine, 
Scotch pine, 
Austrian pine. 


Amur maple, 
eastern redcedar, 
Russian-olive, 
black locust. 


Norway 
green 


Red pine, 
Spruce, 
ash, Scotch pine. 


Amur maple, 
eastern redcedar. 


Eastern redcedar, iGreen ash, 
black locust, Siberian elm, 
Russianeolive, American 
common hackberry.{ sycamore, Scotch 
pine. 


Austrian pine, 
Norway spruce, 
green ash, Scotch 
pine. 


Amur maple, 
eastern redcedar. 


eastern redcedar.{ ash, Austrian 
pine, red pine, 
Scotch pine. 


Eastern redcedar, {Scotch pine, red 

Amur maple. pine, Norway 
spruce, green 
ash. 


Seotch pine, 
ponderosa pine, 
green ash, 
Austrian pine, 
eastern white 
pine. 


Eastern redcedar, 
black locust, 
Amur maple, 
Russian-olive. 


Scotch pine, 
Austrian pine, 
eastern white . 
pine, ponderosa 
pine, green ash. 


Eastern redcedar, 
Amur maple, black 
locust, Russian- 


olive. 


Green ash, pin 


Norway spruce, r 
oak, American 
5 


eastern redcedar, 


American ycamore. 
basswood, Amur 
maple. 
Eastern redcedar, iScotch pine, green 
Amur maple. ash, Austrian 
pine, Norway 
spruce. 


1 
1 
| 
1 
i 
1 
1 
1 
1 
1 
1 
1 
1 
1 
í 
1 
1 
i 
i 
1 
t 
t 
| 
1 
1 
t 
1 
1 
1 
1 
1 
1 
1 
1 
1 
t 
1 
t 
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t 
1 
1 
1 
t 
1 
1 
f 
1 
1 
1 
t 
i 
1 
1 
1 
t 
٦ 
1 
t 
t 
1 
1 
1 
t 
t 
1 
t 
t 
1 
t 
| 
Amur maple, {Pin oak, green 
t 
LI 
1 
1 
( 
1 
1 
1 
1 
1 
1 
1 
| 
1 
t 
t 
4 
i 
1 
1 
t 
t 
٦ 
上 
1 
1 
t 
t 
1 
t 
1 
1 
1 
t 
1 
1 
1 
1 
1 
上 
1 
1 
t 
i 
1 
1 
1 
0 
t 
1 
1 
1 
1 
i 
1 
1 
0 
i 
t 
t 
H 
1 
t 
| 
1 
1 
[1 
1 
4 
1 
[1 
1 
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35 


Silver maple, 
eastern 
cottonwood, 
European alder. 


Eastern white 
pine, eastern 
cottonwood. 


Eastern white 
pine. 


Eastern white 
pine, pin oak, 
yellow poplar. 


Eastern 
cottonwood. 


European alder, 
eastern white 
pine, eastern 
cottonwood. 


Eastern 
cottonwood, 
eastern white 
pine, 


Eastern white 
pine, pin 
oak, yellow 
poplar. 


Eastern 
cottonwood, 
European alder, 
silver maple. 


Eastern white 
pine, European 
alder, eastern 
cottonwood. 
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TABLE 8.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 
1 Trees having predicted 20-year average heights, in feet, of-- 


i a 4«// === =.'" "A+ "'/="' 
Soil name and 


1 
| 4 

map symbol | «8 ! 8-15 16-25 26-35 35 
1 t 


Eastern white 
pine, yellow- 
poplar, pin oak. 


Red pine, Norway 
spruce, green 


i 
[ 
WEB, WfC, WfC3----iSilky dogwood-----|Amur honeysuckle, Eastern redcedar, i 
a | 

| ash, Scotch pine. 
| 
| 
i 
i 
i 


፡ 
4 
t 
4 
i 
፡ 
፡ 
1 
iEa 
utumn-olive. | Amur maple. 
| 
1 
t 
t 
上 
1 
t 
1 
1 
1 
LI 


Zk€----.------- -----iSilky dogwood-----iAmur honeysuckle, {Norway spruce, Green ash, pin Silver maple, 
Zook medium purple Amur maple, oak, American eastern 
willow. eastern redcedar.i sycamore. cottonwood, 


1 

1 

I 

1 

t 
t 1 
1 1 
t 1 
1 1 
1 t 
1 1 
1 i 
1 1 
0 1 
t 1 
1 1 

1 
1 i 
t 1 
1 ! 
1 
t 1 
1 t 
0 i 


European alder. 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 9.--BUILDING SITE DEVELOPMENT 


features are defined in the Glossary. See text for definitions of 


[Some terms that describe restrictive soil 
Absence of an entry indicates that the soil was not rated] 


"slight," "moderate," and "severe." 


4 t i i 
Soil name and | Shallow | Dwellings i Dwellings | Small i Local roads 
map symbol | excavations | without | with | commercial i and streets 
H H basements i basements | buildings | 
1 H 1 1 ፥ 
| i i i | 
0889መመወመመመመመመመመመመመ=መ Moderate: iModerate: i Moderate: iModerate: ISevere: 

Barco | depth to rock. | shrinkeswell, | depth to rock, | shrink-swell, | low strength. 

| | low strength. | shrink-swell. | low strength. 
1 4 | 1 
4 1 0 1 1 
88 0መመመመመመመመመወመመ=መመመመ Moderate: | Moderate: i Moderate: iModerate: iSevere: 

Barco | depth to rock. 1 shrinkeswell, I depth to rock, | shrinkeswell, | low strength. 
| | low strength. | shrink-swell. | slope, i 
1 1 | | 1ow strength. | 
1 1 1 ! 1 
i 1 1 1 1 

Bk-=ss...|Severe: iSevere: ISevere: ISevere: (Severe: 

Blackoar | floods, | floods, | floods, | floods, | floods, 
| wetness. | wetness. | wetness. | wetness. | low strength, 
| | | | | wetness. 
| | | | i 

BOC 2 9 هه هه وه هو وه و و‎ Moderate: IModerate: (Moderate: {Moderate: iSevere: 

Bolivar | depth to rock. | shrink-swell, | depth to rock. | shrink-swell, | low strength. 
i | low strength. i | slope, | 
| | | ! low strength. | 
1 上 1 1 t 
1 1 0 4 1 

83 0102» ce Moderate: iModerate: Moderate: ISevere: ISevere: 

Bolivar | depth to rock, | shrink-swell, | depth to rock, | slope. | low strength. 
| slope. | slope, | slope. i | 
i | low strength. | | | 

| | i | | i 
Bree-2-2--2----------|Severe: iSevere: iSevere: iSevere: iSevere: 
Bremer | wetness. | wetness, | wetness, | wetness, | wetness, 
i | shrink-swell, | shrink-swell, | shrinkeswell, | shrink-swell, 
! i low strength. | low strength. | low strength. | 10۷ strength. 
t 1 1 
1 | 1 1 1 
DpBe-4-----2--------|Slight-----------iModerate: 11100617565: | Moderate: Severe: 
Deepwater | | shrinkeswell, | shrinkeswell, | shrinkeswell, | low strength. 
i | low strength. | wetness. | low strength. 
1 1 4 1 
4 4 1 i 1 
DpC2--------------|Slight-----------iModerate: | Moderate: | Moderate: iSevere: 

Deepwater | | shrinkeswell, | shrink-swell, | shrinkeswell, | low strength. 
| | low strength. | wetness. | slope, i 
i i i | low strength. t 
| | | | | 

Dt----2--2--2--2-2----iSevere: ISevere: iSevere: iSevere: iSevere: 

Dockery | wetness, | wetness, | wetness, | wetness, | frost action, 
| floods. | floods, | floods, | floods, | floods, 
| | low strength. | low strength. | low strength. | low strength. 
1 t 1 1 0 
$ 1 t 4 1 

F 8ዉመሠመመመመመመመመመመመመመወመወ | Severe: ISevere: {Severe: {Severe: Severe: 

Freeburg | wetness. ¦ floods. | wetness, | floods. | low strength, 
i | | floods. | | frost action. 
1 1 t 1 1 
1 4 i i 1 

GoC2--------------|Moderate: Severe: Severe: iSevere: iSevere: 

Gorin | too clayey, | shrink-swell, | shrink-swell, | shrinkeswell, | shrink-swell, 
| wetness. | low strength. | wetness, | low strength. | low strength. 
| | | low strength. H | 
۱ LI t i 1 
4 1 t 1 ٤ 

Hgee--------------iSevere: ISevere: iSevere: iSevere: iSevere: 

Haig | wetness, | wetness, | wetness, | wetness, | shrink-swell, 
| too clayey. | shrink-swell, | shrink=swell, | shrink-swell, | wetness, 

i | low strength. | low strength. | low strength. i low strength. 
i H i | [ 
Hp*: i i i i | 

Haplaquents. | | | | | 
| | i | i 

Urban land. | | | | | 
i | | i | 


See footnote 


at end of table. 
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Soil name and 
map symbol 


HtA, HtB2--------- 
Hartwell 


HxC--------- መመመመመመ 
Higginsville 


Kae 


Kanima 


Lg---------------- 


Lightning 


Macksburg 


MdBe-------------- 


Mandeville 


Md C= = 


Mandeville 


EG eneve nenen 


Nodavay 


NoD--------------- 


Norris 


ከ60፻መመመመመመመመመመመመመመ<መ 


Norris 


Pd*, 
Pits, guarries 

PoB, 
Polo 


POC 2 m m wo mm تاج و اه‎ 


SaB, SaC, 
Sampsel 


SaC3---- 


ShBe መመመመመመመመመመመመ መመ 


Sharpsburg 


SoD*: 


See footnote at 


TABLE 9.--BUILDING SITE DEVELOPMENT--Continued 
و پا‎ መመ መመመ መመመ ee ee መመመ. 


Shallow 
excavations 


Severe: 
wetness. 


Moderate: 


1 
1 
t 
1 
1 
1 
| 
1 
1 
t 
1 
1 
1 
1 
1 
| wetness. 
1 
1 
i 
1 
t 
1 
i 
1 


Severe: 
slope. 


Severe: 
wetness, 
floods, 
too clayey. 


Moderate: 
wetness. 


Moderate: 
depth to rock. 
Moderate: 


depth to rock. 


Severe: 
floods. 


Moderate: 
depth to 
slope. 


rock, 


depth to rock, 


slope. 


Moderate: 


too clayey. 


Severe: 
wetness. 


Slight----------- 


Severe: 


depth to rock. 


Severe: 
large 
depth 


stones, 


1 
1 
1 
1 
| 
1 
4 
1 
1 
1 
1 
1 
1 
1 
i 
t 
í 
1 
t 
4 
1 
1 
4 
1 
1 
| 
t 
۱ 
1 
1 
i 
0 
1 
t 
4 
' 
1 
1 
t 
፥ 
1 
1 
1 
1 
i 
1 
1 
1 
[1 
1 
1 
$ 
LI 
1 
t 
! 
iSevere: 
1 
1 
[1 
1 
፡ 
t 
t 
t 
t 
t 
፡ 
1 
1 
L 
t 
t 
4 
U 
1 
1 
H 
t 
i 
1 
4 
1 
1 
4 
i 
1 
1 
1 
1 
1 
t 
8 
4 
4 
1 
1 
1 
t 
4 
4 
4 
1 
1 
4 
1 
1 
፥ 
4 
| to rock. 
t 

1 


end of table. 


Dwellings 
without 
basements 


Severe: 
wetness, 
shrink-swell, 
low strength. 


Moderate: 
wetness, 
Shrink-swell. 


Severe: 
slope. 


Severe: 
floods, 
shrink-swell, 
low strength. 


Severe: 
shrink-svell. 


Moderate: 
low strength. 


Moderate: 
low strength. 


Severe: 
floods. 


Moderate: 
depth to rock, 
slope. 


Severe: 
depth to rock, 
slope. 


Severe: 
low strength. 


Severe: 
shrink-swell, 
low strength. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell. 


Severe: 
large stones. 


Dwellings 
with 
basements 


Severe: 
wetness, 
shrink-swell, 
low strength. 


Severe: 
wetness. 


Severe: 
slope. 


Severe: 
low strength, 
floods, 
Shrink-swell. 


Severe: 
Shrink-swell. 


Moderate: 
depth to 


Moderate: 
depth to 


Severe: 
floods. 


Severe: 
depth to 


Severe: 
shrink-swell, 
low strength. 


Severe: 
wetness, 
shrink-swell, 
low strength. 


Severe: 
shrink-swell. 


Severe: 
depth to 
wetness. 


Severe: 
depth to 


wetness. 


Small 
commercial 
buildings 


Severe: 
wetness, 
shrink-swell, 
low strength. 

Moderate: 

wetness, 

shrink-swell, 
slope. 


Moderate: 


6 
low strength. 


Moderate: 
slope, 

low strength. 
Severe: 
floods. 


vere: 
epth to rock, 
lope. 


OC®‏ مه 


vere: 
epth to rock, 
lope. 


ሀ © © 


vere: 
ow strength. 


oO‏ سر 


Severe: 
shrinkeswell, 
low strength. 


vere: 
hrink-swell. 


n 
un 


vere: 
hrink-svell, 
lope. 


uu 


Severe: 
large stones, 


slope. 


SOIL SURVEY 


Local roads 
and streets 


vere: 
ow strength, 
hrinkeswell. 


vere: 
rost action. 


loods, 


Severe: 
shrink-swell, 
low strength, 
frost action. 


vere: 
ow strength. 


vere: 
ow strength. 


rost action. 


lope, 


vere: 
epth to rock, 
lope. 


vere: 
ow strength. 


vere: 
rost action, 
ow strength, 
hrink-swell. 


Severe: 
shrinkeswell, 
low strength. 


Severe: 
shrinkeswell, 
low strength. 


Severe: 
shrink-swell, 


low strength. 


JOHNSON COUNTY, MISSOURI 


TABLE 9.--BUILDING SITE DEVELOPMENT--Continued 


Soil name and Shallow 
map symbol excavations 
SoD*: 
Rock outerop. 
SoF*: 
Sneade--------2----(Severe: 
large stones, 
slope, 


depth to rock. 


Wan “መመመመመመመመመመመመመመመ | 8 6 6 ۳ 6 : 
Wabash wetness, 
floods. 
WdB---------- ee | Severe: 
Weller wetness, 
too elayey. 


Winfield 


2ሸመመመመመመመመመመመመመመመመ Severe: 
2008 | wetness, 
| floods, 
| too clayey. 
t 
t 


Dwellings Dwellings 
without with 
basements basements 
evere: Severe: 
large stones, depth to rock, 
slope. slope, 
wetness. 
evere: Severe: 
wetness, wetness, 
floods, floods, 
Shrink-swell. shrink-swell. 
vere: Severe: 


Shrink-swell, 
low strength. 


© ص مر 


ow strength, 


Moderate: 
shrinkeswell, shrink-swell, 
low strength. wetness. 

Moderate: 
shrinkeswell, shrinkeswell, 
low strength. wetness. 

Moderate: Moderate: 
shrink-swell, shrink-swell, 
slope, wetness, 
low strength. slope. 

Severe: Severe: 
floods, floods, 
wetness, wetness, 
shrinkeswell. Shrink-swell. 


1 
t 
1 
1 
1 
t 
1 
1 
1 
1 
1 
፥ 
1 
1 
t 
t 
1 
1 
t 
1 
፡ 
t 
í 
t 
1 
1 
1 
4 
1 
0 
1 
1 
1 
4 
1 
1 
t 
t 
t 
1 
1 
1 
| 
hrink-swell, | 
1 
1 
1 
4 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
t 
1 
1 
1 
1 
1 
t 
t 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
41 
1 
1 
4 
1 
i 
上 
| 


Small 
commercial 
buildings 


vere: 
arge stones, 
lope. 


6 ፦ 0 


vere: 
hrink-swell, 
ow Strength. 


Luo 


derate: 
hrinkeswell, 
ow strength. 


euo 


floods, 
wetness, 
shrink=swell. 


Local roads 
and streets 


Severe: 
shrinkeswell, 
low strength, 
slope. 


Severe: 
wetness, 
floods, 
low strength. 


Severe: 
shrinkeswell, 
frost action, 
low strength. 


Severe: 
frost action, 
low strength. 


Severe: 
frost action, 
low strength. 


Severe: 
frost action, 
low strength. 


Severe: 
floods, 
low strength, 
wetness. 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 10.--SANITARY FACILITIES 


[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions 
of "slight," "moderate," "good," and "fair." Absence of an entry indicates that the soil was not rated] 


ও ET ———HÓÓ— HÀ 
4 1 4 1 1 
Soil name and i Septic tank | Sewage lagoon | Trench | Area | Daily cover 
map symbol | absorption | areas H sanitary i sanitary | for landfill 
i fields i H landfill 1 landfill 
MRD AGE ভা — تو‎ 
1 1 1 1 1 
| | ! | | 
BaB, BaC------------|Severe: iModerate: ISevere: i Moderate: (Poor; 
Barco ! depth to rock. | depth to rock, | depth to rock. | depth to rock. | area reclaim. 
| | slope. i | 1 
i i 1 1 1 
፪፳መመመመመመመመመመመመመመመመመመ | 56۷ 6۳ 6: iSevere: iSevere: ISevere: (Poor: 
Blackoar | floods, | floods, | floods, | floods, | wetness. 
| wetness. | wetness. | wetness. | wetness. 1 
t 4 1 1 1 
1 1 1 1 t 
BoC2--2--------------|Severe: | Moderate: ISevere: IModerate: (Poor: 
Bolivar | depth to rock. { seepage, | depth to rock. | depth to rock. | area reclaim. 
| | slope, | | i 
{ | depth to rock. | | | 
٦ 1 1 1 1 
1 TI 1 i ፡ 
BoD2-2-9--2-----------|Severe: (Severe: {Severe: {Moderate: {Poor 
Bolivar { depth to rock. { slope. | depth to rock. | slope, | area reclaim. 
| | | | depth to rock. | 
1 1 4 t | 
1 1 1 t t 
Bre “ee Severe: Severe: Severe: Severe: Poor: 
Br emer | wetness, peres | wetness. | wetness, | wetness. | wetness. 
i slowly. | | too clayey. | | 
t 1 ፡ 1 1 
1 1 LI t 1 
DpB, 080 29 :ع7 ۳ )] هه وه وه و وه‎ iSevere: iModerate: iSlight-----------iFair: 
Deepwater | wetness. | wetness. | too clayey, | | too clayey, 
| | | wetness. | | wetness. 
4 4 1 1 1 
1 1 0 1 t 
Dt------------------|Severe: ISevere: iSevere: iSevere: iPoor. 
Dockery | wetness, | wetness, | wetness, | wetness, | wetness. 
| floods. | floods. | floods. i floods. i 
t 4 t 1 1 
1 1 t 1 1 
[6ሙመመመመመመመመመመመመመመመመመመ | Severe: {Severe: iSevere: iModerate: (Fair: 
Freeburg | wetness, | wetness. | wetness. | wetness. | too clayey, 
| percs slowly. | i i | wetness. 
t 1 € 1 1 
1 1 0 1 1 
GoC2e mne (Severe: iModerate: iSevere: IModerate: (Poor: 
Gorin | peres slowly, | slope. | wetness, | wetness. | too clayey. 
| wetness. | 1 too clayey. | | 
t 1 t 1 t 
1 ' L t 1 
1ደመመመመመመመመመመመመመመመመመመ | Severe: Severe: Severe: Severe: {Poor: 
Haig | peres slowly, | wetness. | wetness, | wetness. | wetness, 
| wetness. | | too clayey. 1 | too clayey. 
i 1 1 1 4 
1 1 ፥ t LI 
Hp*: i | | 1 | 
Haplaquents. | i | | ! 
1 1 
LI 1 t 1 LI 
Urban land. | i | | | 
| i | | i 
81 መመመመመመመመመመመመመመመመ -iSevere: lSlight-----------|iSevere: iSevere: iPoor: 
Hartwell | peres slowly, | | too clayey, | wetness. | too elayey, 
| wetness. 1 | wetness. | | wetness. 
1 1 4 1 1 
4 1 1 1 4 
858 2፥መመመመመመመመመመመመመመመመ | Severe: iModerate: ISevere: iSevere: iPoor: 
Hartwell | peres slowly, | slope. | too clayey, | wetness. | too clayey, 
| wetness. i | wetness. i | wetness, 
1 1 4 1 1 
1 t 1 1 || 
[ሸ፪0መመመመመመመመመመመመ «nn.» | Severe: Moderate: | Moderate: | Moderate: (Fair: 
Higginsville | peres slowly, | slope. | wetness, | wetness. | too clayey. 
| wetness. | | too clayey. ከ i 
1 11 1 1 
1 1 1 4 1 
ቪሺ8፥መመመመመመመመመመመመመወመመመመመ | Severe: iSevere: iSevere: iSevere: 15০০1: 
Kanima | slope. | slope. | slope. | slope. | slope. 
1 t ፡ 
1 1 t 1 ፡ 


See footnote at end of table. 


JOHNSON COUNTY, MISSOURI 


Soil name and 


Rock outcrop. 


SoF*: 


Snead-------------- 


Rock outerop. 


8መመመመመመመመመመመመመመመመመመ 


Wabash 


፳08መመ፥መመመመመመመመመመመመመመ |S 


Weller 


TABLE 10.--SANITARY FACILITIES--Continued 


Septic tank 


S 


e 
depth to rock, 
wetness, 

5 


evere: 
peres slowly, 
wetness. 


Sewage lagoon 


Severe: 

slope, 
wetness, 
large stones. 


Severe: 
floods, 


wetness. 


derate: 
lope. 


= 
ao 


1 1 
1 1 
1 4 
map symbol | absorption 1 areas 
| fields ! 
1 1 
| | 
[.ይደመመመመመመመመመመመመመመመመመመ | Severe: ۱56۷ 6۳: 
Lightning | peres slowly, | wetness, 
| wetness, | floods. 
| floods. | 
4 1 
1 0 
1838+ መመመመመመመመመመመመመመመመ i Severe: ISevere: 
Macksburg | peres slowly, | wetness. 
| wetness. | 
t 1 
t 1 
MdB, MdC---------- iSevere: IModerate: 
Mandeville | depth to rock. | depth to rock, 
| | seepage, 
| I slope. 
1 4 
4 1 
Nde----------- ee | Severe: {Severe 
Nodaway | floods. { floods. 
1 4 
1 1 
NOD መመ፥መመመመመመመመመመመመመመመ|66ሃ6ፎፐፎ: {Severe 
Norris | depth to rock. | slope, 
| | depth to rock. 
i 1 
1 1 
NOFe መመመመመመመመመመመመመመ Severe: {Severe 
Norris | depth to rock, | slope, 
I slope. | depth to rock. 
{ t 
t 4 
Pd*, i 1 
Pits, quarries | i 
1 $ 
1 t 
PoB, PoC2«4----------|Slight-----------iModerate: 
Polo 1 | slope, 
1 | seepage. 
t t 
1 1 
SaB, SaC, SaC3------|Severe: {Severe: 
Sampsel | peres slowly, | wetness. 
| wetness. i 
1 t 
' t 
5ከ8መመመመመመመመመመመመመመመመመ | Severe: | Moderate: 
Sharpsburg peres slowly. | slope. 
t 
1 
SnD2- ee Severe: ISevere: 
Snead vetness, | slope, 
depth to rock. | depth to rock, 
| wetness. 
1 
1 
SoD*: | 
Sn Cade ee Severe: iSevere: 
depth to rock, | slope, 
wetness. | wetness, 
| large stones. 
1 
| 
1 
1 
1 
4 
1 
1 
LI 
4 
1 
1 
4 
4 
1 
i 
1 
1 
1 
1 
4 
1 
፥ 
1 
t 
i 
1 
| 
| 
1 
1 
| 
1 
1 
1 
1 


1 
1 
1 
1 
1 
t 
( 
1 
4 
1 
t 
LI 
1 
1 
t 
۱ 
1 
' 
1 
4 
4 
1 
11 
8 
1 
1 
1 
t 
1 
| 
1 
1 
1 
[ 
1 
|| 
1 
1 
1 
$ 
1 
1 
1 
1 
1 
1 
1 
1 
1 
t 
1 
] 
1 
۱ 
1 
1 
1 
[ 
1 
1 
1 
U 
1 
U 


See footnote at end of table. 


Trench 
sanitary 
landfill 


Severe: 


vetness, 
floods, 
too clayey. 


Moderate: 
wetness. 


Severe: 
depth to 


Severe: 
floods. 


Severe: 
depth to 


Severe: 
depth to 


Moderate: 
too clayey. 


Severe: 
too clayey, 
wetness. 


Moderate: 
too clayey. 


Severe: 
depth to rock. 


Severe: 
depth to rock, 
large stones. 


Severe: 
depth to rock, 
large stones. 


Severe: 
floods, 
wetness, 
too clayey. 


Severe: 
too clayey. 


Area 
sanitary 
landfill 


Severe: 


wetness, 
floods. 


Moderate: 
wetness. 


Moderate: 
depth to rock. 


Severe: 
slope, 
depth to rock. 


Moderate: 
wetness. 


vere: 
epth to rock. 


ههو 


vere: 
epth to rock. 


an 


Severe: 
slope, 
depth to rock. 


Slight----------- 


Slight----------- 


Daily cover 
for landfill 


Poor: 
too clayey. 


Fair: 


too clayey. 


Poor: 


area reclaim. 


Good. 


Poor: 


area reclaim. 


Poor: 
area reclaim, 
slope. 


Fair: 
too clayey. 


Poor: 
too clayey. 


Fair: 
too clayey. 


Poor: 


area reclaim. 


reclaim, 


Poor: 
area reclaim, 
slope. 


Poor: 
wetness, 
too clayey. 


Poor: 
too clayey. 
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TABLE 10.--SANITARY FACILITIES--Continued 


1 1 ۱ 1 
Soil name and | Septic tank | Sewage lagoon | Trench | Area i Daily cover 
map symbol | absorption | areas i sanitary [ sanitary | for landfill 
| fields | | landfill | landfill 
۱ 1 LI 1 1 
| | i i | 
WEB, ዘ8፻የ0መመመመመመመመመመመመ | Severe: iSevere: iModerate: ISlight-----------|Fair 
Winfield | wetness. | wetness. | too clayey, [ | too clayey, 
| | | wetness. | | wetness. 
1 1 1 1 1 
1 1 t | 1 
WfC3-------- শশা পাশা পপ መሙ iSevere: iSevere: IModerate: | Moderate: iFair: 
Winfield | wetness. | slope. | too clayey, | slope. | too clayey, 
| | | wetness. | | wetness, 
i | | [ I slope. 
| | i i | 
2፪፳መመመመመመመመመመመመመመመመመ= Severe: iSevere: iSevere: ISevere: IPoor: 
Zook | peres slowly, | wetness, | wetness, | wetness, | too clayey, 
| wetness, | floods. | too clayey, | floods. | wetness. 
| floods. | | floods. | | 
1 1 [ 1 1 
4 1 t t 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 11.--CONSTRUCTION MATERIALS 


[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 
"good," "fair," and "poor." Absence of an entry indicates that the soil was not rated] 


کے a‏ تل اي D‏ 


Soil name and Roadfill 


map symbol 


Sand 


Gravel 


Topsoil 


Le Nm En fee ses ETT 


a 
thin layer. 


Hartwell low strength, excess fines. excess fines. 
wetness, 
8እ0መመመመመመመመመመመመመመመመመመመ1081: Unsuited: Unsuited: Good. 
Higginsville wetness, excess fines. excess fines. 
shrink-swell. 
Kan መመመመመመመመመመመመመመመመመመመ | POOP: Unsuited: Unsuited: Poor: 
Kanima slope. excess fines. excess fines. slope, 
small stones. 


1 ፥ 
1 1 1 
1 1 4 
1 1 1 
L 1 1 
1 1 1 
1 1 $ 
1 1 1 
i | i i 
BaB, BaCe-------------|Poor: iUnsuited: {Unsuited: IFair: 
Barco | low strength, | excess fines. | excess fines. | area reclaim. 
| thin layer, | i | 
t area reclaim. | | i 
1 1 1 1 
1 |! 1 i 
BK መ ፥መመመመመመመመመመመመመመመመመ=>![፻ርዕጅሾ: iUnsuited: iUnsuited: iPoor: 
Blackoar | low strength, | excess fines. | excess fines. | wetness. 
! wetness. 1 1 1 
| i | | 
BOC 2መመመመመመመመመመመመመመመመመመ | 0 : iUnsuited: tUnsuited: tFair: 
Bolivar | 10۷ strength, | excess fines. I excess fines. | thin layer. 
| thin layer, | | i 
| area reclaim. i i i 
1 1 1 1 
1 1 1 | 
802 2መመመመመመመመመመመመመመመመመመ | Poor: iUnsuited: iUnsuited: {Fair: 
Bolivar | low strength, | excess fines. | excess fines. | thin layer, 
| thin layer, | | | slope. 
¦ area reclaim. | | | 
1 1 1 | 
LU t t 1 
Bre ሙመመመመመመመመመመመመመመመመመመመ | PO OF IUnsuited: IUnsuited: iPoor: 
Bremer | ۶ئ‎ | excess fines. | excess fines. | wetness. 
| frost action, | | i 
| low strength. | | | 
1 1 1 1 
1 1 t ۱ 
DpB, DpC2-------------iPoor: {Unsuited: {Unsuited: 10০০৫, 
Deepwater | low strength. | excess fines. | excess fines. | 
1 1 1 1 
1 1 1 4 
06. መመ፥መመመመመመመመመመመመመመመመመ | PO 0۲ : iUnsuited: {Unsuited: 10000. 
Dockery | frost action, | excess fines. ¦ excess fines. i 
! low strength. i | | 
1 1 1 1 
1 t |] 1 
፻86መ-መመመመመመመመመመመመመመመመመመመ | POON: iUnsuited: {Unsuited: | 
Freeburg | low strength. | excess fines. | excess fines. 
1 1 1 1 
۱ 1 1 1 
000 2 0 mm | POON: iUnsuited: {Unsuited: iFair: 
Gorin | shrink-swell, | excess fines. | excess fines. | thin layer. 
| 10۷ strength. | | | 
1 1 1 1 
٦ LI t 1 
ከደመመመመመመመመመመመመመመመመመመመመ | Poor: iUnsuited: lUnsuited: i Poor: 
Haig | shrinkeswell, | excess fines. | excess fines. | wetness. 
wetness, i | | 
low strength. | | i 
1 1 H 
1 ۱ 1 ۰ 
Hp*: | | | 
Haplaquents. | i | 
1 1 1 
0 1 LI 
Urban land. | | | 
1 1 1 
|! 0 1 
HtA, HtB2---------2----|Poor: iUnsuited: iUnsuited: iFair: 
1 1 1 
| | | 
LI ፥ 1 
1 1 1 
1 t ۱ 
1 1 1 
1 1 t 
1 1 1 
t ' t 
1 1 1 
t t 1 
1 3 1 
1 ፥ $ 
1 1 1 
1 1 1 
i i i 
1 | ] 
1 1 1 
i 1 1 
1 1 1 
1 1 1 
LI t 1 


1 
4 
1 
1 
1 
t 
1 
1 
1 
1 
i 
1 
۱ 
1 
1 
4 
1 
1 
| 
| shrink-swell, 
1 
4 
1 
1 
1 
1 
t 
0 
1 
t 
1 
1 
1 
1 
1 
$ 
1 
t 
1 
1 


See footnote at end of table. 
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Soil name and 
map symbol 


Lg-------------------- 


Lightning 


Ma Bu መመ መመ መመመመመመመመመመ መወመመመ 


Macksburg 


MdB, MdC------------ ae 
Mandeville 


Ns መመመ መመመጨመመመመመመጩ pës 


Nodavay 


NOD መመ መመመመመመመመመመመመመመመመመ 


Norris 


NFS 


Norris 
Pd*, 
Pits, quarries 


POB, PoC2------------- 
Polo 


SaB, SaC, SaC3-------- 
Sampsel 


መመ መመመ መመመመዊ መ=‏ دال کا کرت 


Sharpsburg 


SnD2- መመመ መመ መመመ መመመመ መመመ 


Snead 


SoD*: 


Sn e a d= m se we an ov on oo oo ov mo =o o we me w 


Rock outcrop. 


SoF*: 


Sne ad= = m m m oe m o m m m m m mo ma 


Rock outerop. 


Wao مہ ہہ‎ o e 


Wabash 


፳18መመ%9መመመመመመመመመመመመመመመመመ 


Weller 


SOIL SURVEY 


TABLE 11.--CONSTRUCTION MATERIALS--Continued 


Roadfill 


oor: 
low strength, 
shrink-swell. 


oor: 
shrink-swell, 
low strength, 
frost action. 


oor: 
low strength. 
low strength. 


oor: 
thin layer, 
area reclaim. 


or: 
hin layer, 
rea reclaim. 


وې و 


hrink-swell, 
ow strength. 


or: 
hrink-swell, 
ow strength. 


ru © 


oor: 
Shrink-swell, 
area reclaim. 


or: 
hrink-svell, 
arge stones, 
rea reclaim. 


uo‏ رو 


or: 
hrink-swell, 
arge stones, 
rea reclaim. 


ር) ©‏ نرم ھ 


hrink-swell, 


o 
wetness, 

5 

low strength. 


shrink-swell, 
low strength, 
frost action. 


See footnote at end of table. 


Sand 


Unsuited: 


n 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 


excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 


excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Gravel Topsoil 


U iri 


hin layer. 


nsuited: 
excess fines. 


ct یو‎ 


Unsuited: Good 
excess fines. 
Unsuited: Poor: 
excess fines. small stones. 
Unsuited: Good. 
excess fines. 
Unsuited: Poor: 
excess fines. area reclaim. 


Unsuited: Poor: 
excess fines. slope, 
area reclaim. 


ir: 


U a 
too clayey. 


nsuited: 
excess fines. 


ir: 


Unsuited: a 
too clayey. 


excess fines. 


Unsuited: Good. 
excess fines. 
Unsuited: Poor: 
excess fines. area reclaim. 


Poor: 
small stones, 
large stones. 


Unsuited: 
excess fines. 


Unsuited: Poor: 
excess fines. small stones, 
slope, 


large stones. 


Unsuited: Poor: 
excess fines. wetness, 
too ۰ 


ir: 
hin layer. 


Unsuited: 
excess fines. 


eto 
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TABLE 11.--CONSTRUCTION MATERIALS--Continued 


፥ 
Soil name and Roadfill Sand Gravel Topsoil 


1 
1 
۱ 
map symbol | 
1 
LI 


1 1 
| i i 
| | i 
i | 1 
0 1 1 
i i | i 
WEB, #የር0መመመመመመመመመመመመመመ Poor: iUnsuited: iUnsuited: (Fair: 
Winfield i low strength. | excess fines. | excess fines. | thin layer. 
1 1 
t 1 t 1 
WE 034 መመመመመመመመመመመመመመመመመ | POOF : lUnsuited: iUnsuited: (Fair: 
Winfield | low strength. | excess fines. | excess fines. | too clayey, 
i | i i slope. 
i i | | 
2ሺመመመመመመመመመመመመመመመመመመመመ (Poor: jUnsuited: {Unsuited: iPoor: 
Zook | wetness, | excess fines. | excess fines. | wetness. 
1 shrinkeswell, | i i 
| low strength. i i i 
1 1 1 1 
t 1 1 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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[Some terms that describe restrictive soil features are defined in the Glossary. 


‘SOIL SURVEY 


TABLE 12.--WATER MANAGEMENT 


that the soil was not evaluated] 


1 
Soil name and 

map symbol | 

1 

| 


Barco 


2৮ 


Barco 


9፳፥መመመመመመመመመመመመመመመመ 


Blackoar 


BOC 2መመመመመመመመመመመመመመ 


Bolivar 


BoD2emm nme 


Bolivar 


Br 


Bremer 


D pB سے‎ পপ مرم‎ ও পপ 


Deepwater 


2৮০ 


Deepwater 


1[2ከመመመመመመመመመመመመ ወመ መመ এক 


Dockery 

ماو مر مم লক‏ و مر مو وو وی পক‏ ہس وو ہے ہم F S‏ 
Freeburg‏ 

0002+ መመ፥መመመመመመመመመመመ 


Gorin 


Hg------------ --- 


Haig 


Hp*: 
Haplaquents. 


Urban land. 
HE A ሲመመመመመመመመመመመመመመመ 


Hartwell 


818 2መመመመመመመመመመመመመመ 


Hartwell 


Kanima 


Lightning 


| 
1 
1 
i 
[ይመ መመመመመመመመመመመመ መ=” | 
1 
1 
1 


See footnote at 


Pond 
reservoir 
areas 


Slope, 
depth to rock, 
seepage. 


Seepage-------- 


Slope, 


eepage, 


H 
5 
depth to rock. 


Slope, 
Seepage, 
depth to rock. 


Favorable------ 


Favorable 


Slope--2-------- 


Favorable------ 
Favorable------ 
Favorable------ 


Seepage 


Favorable------ 


end of table. 


1 

| Embankments, 
| dikes, and 
| levees 


Thin layer 


Thin layer----- 


Wetness-------- 


Thin layer----- 
Thin layer----- 


Compressible, 
unstable fill, 
shrink-swell. 


Favorable------ 
Favorable------ 


Compressible, 
low strength, 
piping. 


Hard to pack--- 


Wetness, 
hard to pack. 


Compressible, 
low strength, 
shrink-swell. 


Wetness-----2--- 


Wetness=-======= 


1 
1 
t 
H 
LI 
1 
፥ 
1 
1 
1 
LI 
1 
1 
1 
1 
1 
TI 
i 
t 
| 
1 
| 
1 
t 
4 
1 
1 
1 
1 
4 
i 
t 
1 
[ 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
LI 
1 
[ 
| 
1 
1 
|| 
| 
1 
1 
1 
1 
1 
1 
[ 
1 
! 
1 
[ 
1 
[ 
1 
LI 
i 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
LI 
1 
t 
1 
t 
1 
t 
1 
1 
1 
1 
1 
1 
1 
4 
1 
1 
1 
1 
I 
1 
1 
፥ 
1 
0 
1 
LU 
1 
上 
iWetness--- 
t 

1 

1 

፥ 

1 


1 
iSeepage, 
low strength. 


Unstable fill, 
compressible. 


H 
t 


Drainage 


Not needed----- 


Not needed----- 


Floods, 
frost action. 


Not needed----- 
Not needed----- 
Peres slowly--- 


Not needed 
Not needed----- 


Floods, 
wetness. 


Frost action--- 


Peres slowly, 
frost action, 


slope. 


Peres slowly--- 


Peres slowly--- 
Peres slowly--- 
Not needed----- 
Not needed----- 


Floods, 
peres slowly. 


Absence of an entry indicates 


Grassed 
waterways 


Terraces and 
diversions 


Irrigation 


Rooting depth Depth to rock Depth to rock. 


Rooting depth, iDepth to rock Depth to rock. 


slope. 

Wetness, Not needed-----iWetness. 
floods. 

Rooting depth, iDepth to rock Depth to rock. 
slope. 

Rooting depth, iDepth to rock Slope, 
slope. depth to rock. 


Slow intake, Not needed-----iNot needed. 


wetness. 
Favorable------|Erodes easily Erodes easily. 


Slope----------|Erodes easily Erodes easily. 


Floods, Wetnesse---2-----iWetness. 
wetness. 
Wetness, Not needede-----|Erodes easily. 


erodes easily. 


Peres slowly, Erodes easily, iErodes easily, 
erodes easily,i percs slowly, peres slowly. 
wetness. wetness. 

Wetnesse--------iNot needed-----iWetness, 

peres slowly. 


Wetness, 
erodes easily, 
peres slowly. 


Wetness, Not needed----- 
erodes easily, 


perces slowly. 


Wetness, Peres slowly, Wetness, 
erodes easily,i wetness, erodes easily, 
percs slowly. erodes easily.i percs slowly. 


Erodes easily, 
percs slowly, 
slope. 


Wetness, 
peres slowly. 


Wetness, 
percs slowly, 
erodes easily. 
Complex slope, iNot needed-----iNot needed. 
droughty. 


Floods, 


Not needed-----iWetness. 
wetness. | 


1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
$ 
1 
t 
1 
1 
1 
1 
1 
t 
1 
] 
1 
1 
1 
1 
1 
t 
t 
t 
H 
' 
1 
1 
1 
t 
1 
1 
H 
t 
1 
1 
1 
1 
1 
| 
1 
1 
1 
U 
1 
t 
1 
| 
1 
1 
1 
1 
1 
۱ 
1 
1 
1 
| 
1 
1 
۱ 
1 
| 
| 
1 
1 
1 
t 
1 
1 
1 
t 
1 
1 
1 
| 
[ 
1 
1 
1 
1 
1 
t 
1 
1 
i 
1 
1 
t 
1 
1 
1 
U 
i 
1 
H 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
۱ 
1 
1 
E 
1 
1 
1 
H 
1 
1 
| 
1 
1 
1 
$ 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 1 
1 U 
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TABLE 12.--WATER MANAGEMENT--Continued 
u ا‎ ——— vr 


d 1 
Soil name and Pond Embankments, Drainage | Irrigation Terraces and Grassed 
map symbol reservoir dikes, and i diversions waterways 
areas levees i 
MaBonenenan مسمسسم سم‎ | FaVorablêeeeeeeiCompressible, Favorable------lWetness--------|Favorable------iFavorable. 


0 
Macksburg low strength, 
s 


hrink-swell. 


Depth to rock Erodes easily, 


Not needed-----iRooting depth, r 
depth to rock. 


erodes easily. 


Thin layer----- 


MdBe----------4---- 


Depth to rock, 
Mandeville 5 


፳00መመመመመመመመመመመመመመመ (Slope, Thin layer-----iNot needed-----|Rooting depth, iDepth to rock Erodes easily, 
Mandeville Seepage, slope, depth to rock. 
depth to rock. erodes easily. 
ل إل‎ - መመመመመመመመመመመመመመመ!566:0 3ደ6ፎመመመመመመመመ | | ۵۷ 0۲ 801 6መመመመመመ= [ፐ1.()00(18መመመመመመመመመ Floods---------iNot needed-----|Favorable. 
Nodaway 
NoD------------2---iSlope, Thin layer-----iNot needed-----iRooting depth, iDepth to rock Slope, 
Norris depth to rock. slope. depth to rock, 
rooting depth. 
አከ6፻መመመመመመመመመመመመመመመ |] Slope, Thin layer-----|Not needed-----|Rooting depth, 51 
Norris depth to rock. slope. depth to rock.{ depth to rock, 
rooting depth. 
Pd*. 


1 
1 
1 
1 
1 
1 
0 
1 
1 
1 
1 
1 
፥ 
i 
LI 
i 
1 
1 
4 
4 
1 
1 
1 
1 
' 
1 
1 
1 
| 
1 
፥ 
1 
0 
1 
0 
1 
1 
1 
1 
| 
1 
1 
0 
1 
1 
1 
1 
i 
Pits, quarries i 
| 
1 
| 
1 
t 
H 
1 


08. መመመመመመመመመመመመመ=!5656:0 36 6 መመመመ=== | ۲ 8ሃ0 80 16መመመመመ”= | 1101 needed----- Favorable------iFavorable------iFavorable. 
Polo : 

2۴0029 همم و‎ ee | Slope, Favorable------|Not needed-----|Slope----------|Favorable------ Favorable, 
Polo seepage. 


Hard to pack===|Percs slowly, Erodes easily, 


ما ወ‏ می سم ما ماس S a Bee‏ 


r 
peres slowly. 


t 
1 
۱ 
H 
LU 
1 
1 
1 
1 
1 
1 
1 
1 
t 
| 
1 
۱ 
1 
1 
1 
1 
1 
1 
1 
| 
1 
1 
1 
1 
LI 
1 
1 
| 
| 
1 
|] 
| 
1 
1 
1 
1 
1 
i 
1 
1 
| 
ope, iSlope, 
1 
1 
1 
۱ 
1 
1 
1 
1 
1 
1 
1 
$ 
1 
LI 
1 
۱ 
| 
| 
1 
1 
| 
1 
LI 
e e | 
wetness, wetness. | 
e i 
i 
1 
1 
1 
LI 
1 
۱ 
| 
1 
1 
t 
1 
' 


1 
1 
1 
1 
1 
| 
|] 
1 
| 
1 
1 
1 
1 
1 
፥ 
1 
1 
| 
1 
1 
1 
1 
1 
i 
LI 
1 
t 
1 
1 
1 
1 
1 
|] 
1 
1 
1 
| 
1 
1 
1 
1 
1 
1 
1 
| 
1 
|] 
1 
1 
1 
t 
1 
1 
i 
1 
1 
t 
1 
1 
1 
t 
i 
1 
| 
1 
1 
|| 
1 
|} 
1 
Peres slowly, iPercs slowly, 

1 
| 
1 
1 
1 
1 
1 
11 
1 
0 
1 
፥ 
1 
1 
[1 
፥ 
1 
1 
1 
1 
1 
1 
0 
1 
1 
t 
H 
LI 
1 
1 
1 
1 
1 
8 
1 
t 
1 
1 
1 
t 
1 
1 
1 
t 
| 
1 
$ 
1 
| 
LI 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
t 
1 
1 
H 
1 
shrink-swell. | 
1 
LI 


| 
1 
۱ 
1 
| 
Sampsel frost action. | 
| erodes easily. 
1 
t 
SaC, SaC3---------|Slope, Hard to pack---iPeres slowly, {Peres slowly, Peres slowly, Erodes easily, 
Sampsel depth to rock. frost action, | wetness, wetness. peres slowly. 
| slope. | erodes easily. 
i| 1 
{ 1 
6:ከ8መመመመመመመመመመመመመመ= | ፻ 8ህ 08051 8መመመመመመ [| Compressible, Not needed-----|Erodes easily Favorable------iFavorable. 
Sharpsburg | low strength, | 
1 shrink-swell. | | 
1 1 H 
۱ 1 t 
SnD2--------------|Slope, Thin layer, Peres slowly,  iWetness, Depth to rock, iSlope, 
Snead | depth to rock.| wetness. depth to rock,| peres slowly, wetness. | erodes easily, 
| slope. | rooting depth. | rooting depth. 
1 1 1 
1 5 1 
SoD*: | | i 
Snead-e-----------iSlope, Thin layer, Peres slowly,  iDroughty, Depth to rock, iDroughty, 
| depth to rock.i wetness. depth to rock,i-large stones. large stones. | slope, 
| slope. | | large stones. 
1 1 1 
{ 1 1 
Rock outerop. | i 
i 
1 1 ' 
SoF*: i | | 
Snead------------iSlope, Thin layer, Peres slowly, iDroughty, Depth to rock, iDroughty, 
| depth to rock.i wetness. depth to rock,i large stones. large stones, | slope, 
| slope. | slope. | large stones. 
1 1 | 
1 ۱ ۱ 
Rock outcrop. | 1 | 
1 1 
1 1 i 
Waen ee ۳31078311 مق‎ መመመመ= | Wetness, Floods, {Slow intake, Not needed-----|Peres slowly, 
Wabash 1 hard to pack. peres slowly. | wetness, | wetness, 
| | peres slowly. | 
4 1 
1 t 1 
NdBe san ممم م ممه ممه‎ | Favorables-----{Compressible, Not needed-----|iErodes easily, ۱۳6۳۵۵ 51 0۷1۷۰۰] ۵ slowly, 
Weller | low strength, slow intake. | erodes easily. 
1 1 
1 1 
| i 


See footnote at end of table. 


102 SOIL SURVEY 


TABLE 12.--WATER MANAGEMENT--Continued 


EEK — — ee রা eee ee eS መመመ... O TO YA سو‎ 


1 1 t 1 1 LI 
Soil name and | Pond | Embankments, | Drainage { Irrigation i Terraces and | Grassed 
map symbol i reservoir | dikes, and i i t diversions i waterways 
| areas | levees | | i i 
PP هو‎ Sen 22 opel EGG 5 TR SN ০ রা 


Favorable------jErodes easily. 


peres slowly. 


1 1 1 1 LI 
1 1 i 1 1 
1 1 1 | 1 
1 1 1 t [ 
1 LI ' 1 1 
Winfield | ! | i | 
| | | i i i 
#፻0መመመመመመመመመመመመመመመ Slope, iFavorable------ INot needed-----iErodes easily, iFavorable------|Erodes easily. 
Winfield | seepage. | | | slope. i | 
[| [ 1 1 1 1 
1 1 | ' 1 1 
WfC3------- >> Slope, (Favorable====== {Not needed-----{Erodes easily, iFavorable------|Slope, 
Winfield i seepage. | | | slope. 1 | erodes easily. 
1 [ 1 1 1 1 
| 1 1 5 t LI 1 
Zen --iFavorable------jiHard to pack,  iFloods, Floods, {Not needed-----iWetness. 
Zook | | wetness. peres slowly, | wetness, | i 
i 1 ۴ 1 1 
i i ! í | 
۱ ۱ 1 1 1 


1 
| frost action. 
| 
! 


* See description of the map unit for composition and behavior characteristics of the map unit. 


JOHNSON COUNTY, MISSOURI 


[Some terms that describe restrictive soil fe 
of "slight," "moderate," and "severe," 


下 
Picnic areas 


Soil name and 
map symbol 


i جس بش ٹچ و‎ —E——Ae err 


Ba B ہم مہہ‎ m መመመ መ می‎ ক oo ወ» ወ ዓመ می عم‎ ሠ መን 


Barco 
Ba C = m m =+ መመመ መመ 08 08 লক መመመ ወፅ መመ መ 
Barco 
፳መመመመመመመመመመመመመመመመመመመሙ Severe: 
Blackoar floods, 
wetness. 


BOC 2a መመመመመመመመመመመመመ መመመሙመ 


Camp areas 


811812 5መ መመመመመመመመመመመመ=መ 


1 
1 
t 
1 
1 
i 
1 
1 
፥ 
1 
1 


Severe: 


e 
wetness. 


1 
E 
i 
1 
1 
t 
፤ 
1 
1 
1 
I 
t 
i 
1 
1 
1 
! 
i 
|51.3ሺከቼመመመመመመመመመመመመመመመሙ Severe: 
1 
t 5 
1 
1 
| 
4 
| 
| 
1 
1 
1 
1 
1 
D 
1 
t 
i 
1 
t 
i 


TABLE 13.--RECREATIONAL DEVELOPMENT 


atures are defined in the Glossary. 
Absence of an entry indicates that the soi 


| 
1 
H 
t 
| 
1 
1 
1 
[ 
] 


51.4. ሺከየሞመመመመመመመመመመመመመመመ 13]. 1.611ሼመመመመመመመመመመመመመመመሙ Moderate: 


slope, 


1 
1 
I depth to rock. 
1 
1 
1 


Slight---------------isSlight---------------jiSevere: 


slope. 


Severe: 


e 
wetness. 


i 
1 
1 
1 
1 
1 
1 
t 
1 
t 
i 
1 
i 
Bolivar | slope. 
1 
1 
802 2%መመመመመመመመመመመመመመመመመ Moderate: Moderate: ISevere: 
Bolivar slope. slope. | slope. 
H 
1 
Bronnnmenmemmammemmans|Severe: Severe: ISevere: 
Bremer vethess, wetness. | wetness. 
floods. i 
1 
1 
DPBe me መመመ መመመመመመመመመመመ መመ Slight--------------- 811811 ዎጭመመመመመመመመመመመመመ== Moderate: 
Deepwater | | slope. 
1 i 
1 | 
DpC2 و‎ nn nn enen nn nene Slight--------------- [51.18 ከፒመመመመመመመመመመመመ==” | Severe: 
Deepwater | | slope. 
1 1 
1 1 
Dt SeVerel Moderate: iSevere: 
Dockery wetness, | wetness, | wetness, 
floods. | floods. | floods. 
1 1 
| 1 
F ےچ‎ Moderate: iModerate: (Moderate: 
Freeburg | wetness, | wetness. | wetness. 
| peres slowly. | i 
1 1 1 
1 4 ۱ 
060 629 وه و و و و و و و و و و‎ Moderate: IModerate: iSevere: 
Gorin | wetness, | wetness. | slope. 
| peres slowly. | | 
1 1 1 
1 1 1 
በደመ መመመመመመመመመመመመመመመመመመመ|56ሆ6የፎ: iSevere: {Severe 
Haig | wetness, | wetness. | wetness, 
| peres slowly. | | peres slowly. 
1 1 1 
1 1 1 
Hp*: i | | 
Haplaquents. i | i 
1 1 1 
1 1 1 
Urban land. | | | 
1 1 1 
1 L I 
HtA, HtB2-------------|Severe: iSevere: iSevere: 
Hartwell | wetness. | wetness. | wetness. 
1 1 1 
1 1 1 
HX 0መመመመመመመመመመመመመመመመመመመ Moderate: IModerate: iModerate: 
Higginsville | wetness, | wetness. { wetness, 
| peres slowly. | | peres slowly, 
| 1 | slope. 
i | 
ሺ8መመመመመመመመመመመመመመመመመመመመ= | Severe: iSevere: iSevere: 
Kanima | slope. i slope. i slope 
1 1 1 
1 t ፥ 
[.ደመመመመመመመመመመመመመመመመመመ== | Severe: Moderate: Severe: 
Lightning | floods, | floods, | peres slowly, 
| peres slowly, | wetness. | wetness, 
| wetness. i | floods. 
i 1 1 
1 1 1 


See footnote at end of table. 
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See text for definitions 
1 was not rated] 


1 
| Paths and trails 
4 
] 
1 


سس 3 


1 
1 
1 
H 
i 


Slight. 
| 
1 
i 
| 
iSlight. 


Severe: 
wetness. 


Slight. 
Slight. 


Severe: 


1 
t 
1 
t 
H 
t 
1 
1 
1 
$ 
1 
۱ 
1 
t 
1 
t 
1 
፡ 
1 
1 
1 
1 
1 
|| 
| 
1 
| wetness. 
1 

] 

1 

|| 

1 

4 


Slight. 


1 
1 
1 
1 
1 
1 


Slight. 


1 
1 
| 
IModerate: 
wetness, 
floods. 


Slight. 
Slight. 


Severe: 


e 
wetness. 


Moderate: 
wetness. 


Slight. 


Severe: 
slope. 


Moderate: 
floods, 


1 
t 
1 
۱ 
1 
1 
1 
t 
1 
፡ 
1 
1 
1 
1 
1 
! 
1 
1 
1 
1 
1 
1 
1 
٦ 
1 
1 
1 
۱ 
1 
1 
۱ 
LI 
1 
|| 
1 
8 
H 
t 
| 
| 
1 
t 
1 
1 
t 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
t 
1 
1 
H 
1 
| wetness. 
i 

/ 

1 

1 
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TABLE 13.--RECREATIONAL DEVELOPMENT--Continued 


Soil name and Camp areas Picnic areas Playgrounds Paths and trails 


map symbol 


small stones, 
depth to rock. 


Rock outcrop. 


50፻*: 
Sn Cada መመመመመመመመመመመመመመመ= | Severe: Severe: Severe: Severe: 
small stones, small stones, slope, small stones. 
slope. slope. small stones, 
depth to rock. 
Rock outcrop. 
በ3መመመመመመመመመመመመመመመመመመሙመመ { Severe: Severe: Severe: Severe: 
Wabash floods, wetness, too clayey, wetness, 
wetness, too clayey. wetness, too clayey. 


peres slowly. 


percs slowly. 


i 
| 
[ 
፥ 1 1 
i | | 
MaBe------------------|Moderate: IModerate: iModerate: iSlight. 
Macksburg | wetness, | wetness. | wetness, | 
| peres slowly. i i slope. [ 
1 1 1 1 
{ t || 1 
[118-ጮወመመመመመመመመመመመመመመመመመ Sl 1.፪ከፒመመመመመመመመመመመመ=ሠ=መ= [551 1፪ከፒመመመመመመመመመመመመመ== Moderate: !Slight. 
Mandeville | i | slope, | 
| | | depth to rock. 
1 1 1 
1 1 t 1 
[46/0 መመ መመመመመመመመመመመመመመመመመ 15] 4.፪|ከፒመመመመመመመመመመመመመሠ== | 51181 ኪጭመመመመመመመመመመመመ== Severe: iSlight. 
Mandeville | | ¦ slope. | 
i 1 t 1 
1 U 1 1 
Nd መመ፥መመመመመመመመመመመመመመመመመ i Severe iSlight---------------|Moderate: ISlight. 
Nodaway | floods i | floods. i 
1 $ | H 
1 1 1 t 
NOD | Severe: IModerate: iSevere: iSlight. 
Norris | depth to rock. | slope. | slope, | 
| | | depth to rock. 1 
1 1 1 i 
1 1 1 1 
ከ6፻መመመማመመመመመመመመመመመመመመመመ | 5 6۷ 6۳ ۶ iSevere: iSevere: i Moderate: 
Norris | slope, | slope. | slope, | slope. 
| depth to rock. H | depth to rock. | 
1 1 1 1 
上 t 1 1 
Pd*. | i | | 
Pits, quarries | | ۱ | 
1 I 1 | 
፥ 1 t 1 
፻08መ-መ፥መመመመመመመመመመመመመመመመመ | 3] 1 81 ፒመመመመመመመመመመመመመመመ iISlight--------------- (Moderate: iSlight. 
Polo i i | slope. i 
1 1 t t 
1 4 ፥ ' 
86 0 م2‎ መመመመመመመመመመጴመመመመመመመ= 1551 1 ፪|ከፒመመመመመመመመመመመመመ== [151.1 ፳'ከፒመመመመመመመመመመመመመ=መ“[936ሂ6ሮ: iSlight. 
Polo i | | slope. | 
1 1 1 1 
1 1 ] 1 
SaBe መመመመመመመመመመመመመመመመመመ Moderate: (Moderate: I Moderate: (Moderate: 
Sampsel | wetness, | too clayey. | slope, | too clayey. 
| peres slowly. i | too clayey, | 
| i | wetness. | 
| i | | 
830, SaC3-------------|Moderate: iModerate: iSevere: iModerate: 
Sampsel | wetness, | too clayey. | slope. | too clayey. 
| peres slowly. | i i 
1 1 T 1 
1 LI 1 t 
5: ከመመመመመመመመመመመመመመመመመመመ Moderate: iSlight---------------iModerate: iSlight. 
Sharpsburg | peres slowly. | | peres slowly. | 
1 1 |; 1 
1 1 LI t 
3202 መመመመመመመመመመመመመመመመመ= Moderate: IModerate: ISevere: IModerate: 
Snead | slope, | slope, | slope, | too clayey. 
| wetness, | wetness, | depth to rock. 
| peres slowly. | too clayey. i 1 
[1 1 1 1 
4 L t t 
SoD*: i | | | 
Snead--------9-------iSevere: {Severe: ISevere: ISevere: 
| small stones. | small stones. | slope, | small stones. 
1 1 1 1 
| i 1 
1 1 1 LI 
۱ 1 1 1 
LI t t t 
1 1 i 1 
1 1 1 1 
1 1 1 | 
4 4 t 1 
1 1 1 1 
1 1 | 4 
I [1 1 1 
1 | 1 1 
| | i i 
| | i i 
| | | i 
1 1 1 1 
1 | 1 1 
i 1 | | 
i i 1 1 
1 1 1 1 
i i i | 
1 1 1 . 
1 1 t 1 
1 1 [1 1 
1 1 1 1 
I 1 1 1 
1 ፥ 1 ፥ 
1 1 1 1 
t 1 / 1 


See footnote at end of table. 
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TABLE 13.--RECREATIONAL DEVELOPMENT--Continued 


t 1 t 
Soil name and | Camp areas | Picnic areas i Playgrounds | Paths and trails 
map symbol | | | i 
1 1 1 1 
aa PRIM اس‎ ን سے ےس متا‎ ENE SE EEE 
1 1 1 1 
| | i | 
ዘ48፥መመመመመመመመመመመመመመመመ= Moderate: iModerate: IModerate iSlight. 
Weller | wetness, | wetness. | peres slowly, 
| peres slowly. i | wetness, | 
| | | slope. | 
| 1 | i 
WE Be ممم ممه مم مده ممه ممه‎ Slighte ممعم ممه ممم مهمد‎ |SLIgh ከመመመመመመመመመመመመመመ== Moderate islight. 
Winfield | | | slope. 1 
1 t 1 H 
1 8 1 t 
ዘ፻0መመመ፥መመመመመመመመመመመመመመወሠ= | 51 4.8ከ ፒመመመመመመመመመመመመ==መ | 51.16/ከከመመመመመመመመመመመመመሠመሠ | Severe: ISlight. 
Winfield | | | slope. | 
1 1 1 1 
t 1 ፥ 1 
WE 6 3 መመመመመመመመመመመመመመመመመ= Moderate: {Moderate: {Severe iModerate: 
Winfield i slope, | slope, | slope | too clayey. 
| too clayey. | too clayey. | 
| 1 1 | 
1 1 1 t 
28መመመመመመመመመመመመመመመመመመመመ | Severe: iSevere: iSevere: ISevere: 
Zook | wetness, | wetness. | wetness, | wetness. 
| floods. | ! floods. | 
1 1 1 [1 
1 1 1 1 


-一 一 一 一 一 一 一 一 一 一 一 一 一 一 -一 一 一 -一 一 一 一 -一 一 


* See description of the map unit for composition and behavior characteristics of the map unit. 


SOIL SURVEY 


106 


TABLE 15.--WILDLIFE HABITAT POTENTIALS 


a Ore» 


a 


as 


otentla 


Absence of an entry indicates that the 


Potential for habitat elements 


[See text for definitions of "good," "fair," "poor," and "very poor." 
soil was not rated] 


1 1 


{Shallow |OpenlandiWoodlandiWetland 


a a ct 
1 1 


T 
1 


Soil name and 
map symbol 


Iwildlifeiwildlifeiwildlife 


iHardwoodi Conif- iWetland 
i trees į erous | plants į water 


herba- 
ceous 


‘Grasses 
and 


Grain 
and seed} 


1 
1 
1 
1 
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488መመመመመመመመመመመመመመመመ 
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NoD, 
Norris 


See footnote at end of table. 
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[Potential as habitat ۰ 


elements 


or 


TABLE 14.--WILDLIFE HABITAT POTENTIALS--Continued 
otentia 


JOHNSON COUNTY, MISSOURI 


ক ፍመ መመመ 
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Sn Cada መመመመመመመመመመመመ 
Rock outcrop. 

SoF* 
Sn eade == u = m os v o m m o 
Rock outerop. 

8መመማ “መመመ መመ መመ পা መመ ወመ ወ» 
ዘ፳585ከ 
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* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 15.--ENGINEERING INDEX PROPERTIES 


Absence of an entry indicates that data were not estimated] 
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See footnote at end of table. 
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TABLE 15.--ENGINEERING INDEX PROPERTIES--Continued 


| | ۲ Classification |? 38” | Percentage passing H H 
. Soil name and iDepthi USDA texture f H iments | sieve number-- iLiquid | Plas- 
map symbol | i | Unified | AASHTO { > 3 |^ [ ፐ [ | limit | ticity 
1 | i H finches} 4 | 10 | 40 1200 å | index 
| In I 1 1 T Pct 1 1 1 1 T Pet 1 $5 
|. | | | PT å | i i ٣ 57 l 
9پ‎ پ9٣۳ة]ت9‎ 0-10lsilt 7ٹ‎ ۱۸-6 | 0 | 100 1100 | 100 {95-100} 25-40 | 10-20 
Sharpsburg Mo «53 |Silty clay loam, ICH, CL |A-T, A-6} 0 i 100 | 100 | 100 95211001 35-60 i 20-35 
| i silty clay. | i | i | i i | | 
[53-85 151157 clay loam {CL [ለ=7, A-6} 0 1100 | 100 1100 195-100| 35-50 | 20-30 
1 1 [ 1 i 1 i E 1 4 1 
1 ፡ 1 1 1 4 1 LI | | 0 
SnD2---------------| 0-8 {Silty clay loam ICL 1A-6, 8৮71 0-10 190-100190-100190-100180-95 | 35-50 | 15-25 
Snead | 8-23!Silty clay, clayich ۸-7 | 0-10 190-100190-100190-100180-100! 52-70 | 35-45 
123-60 | Weathered | مس‎ 1[ መመ | ہمہ | تسه‎ | =se | see | =“= | መመመ 1. መመመ 
1 | bedrock. | | | i | | i i i 
i i | | | | | | i i | 
SoD*, SoF*: i | i | i | i i | | | 
Snead-------------| 0-5 {Silty clay loam {CL |[ል=6, 8৮11 0-10 190-100190-100190-100180-95 | 35-50 i 15-25 
| 5۰2۷۱5116۷ clay, clay|CH |ጳ=? | 0-10 :190-100:90-100:190-100180-1001 52-70 | 35-45 
{24-40 | Weathered | === | = | “መመ | “መመ. 4 |1--- 1- | শল | حسم‎ 
| | bedrock. | | i i | i i i | 
| 1 | | | | | i i | | 
Rock outcrop. | | | | | i i | | | | 
| | | | | i | | | | | 
፳8መመመመመመመመመመመመመመመመመ[ 0-151383131187 clay------(CH |ጳ=? | 0 | 100 | 100 | 100 195=100| 50-75 | 30-55 
Wabash |15=66 ۱5111۷ clay, clayiCH |ል=7 | 0 | 100 | 100 i 100 195-=1001 52-78 | 30-55 
| | | | | | | | | | | 
8০৪--লপপপশপশললপপলপল | 0=12 [54115 loam------ -iML, CL  JAsb, الاح‎ O i 100 | 100 | 100 195=1001 30-40 | 5-15 
Weller 112-34ISilty clay 78 1577 ۲٢ 0 | 100 | 100 | 100 195-100} 50-65 | 30-40 
| | silty clay. | | | i i i 1 | | 
LIS tu clay loam jen, CL |ል=? | 0 | 100 1 100 | 100 195-1001 45-55 i 20-30 
| | | | i i | i | 
WEB, ዘ8፻0መመመመመመመመመመመ| 0-8 [895 Tana 1 1876 | 0 ¦ 100 | 100 195-100192-100| 25-40 | 10-20 
Winfield | 8-781 iSilty clay loam CL iA-6, ۸۰7۲۱ O ! 100 i 100 195- M کرس‎ 35-45 | 20-25 
| | 1 1 1 i i i 
ዘ፻የ0:3መመመመመመመ፥መመመመመመመ>| 0-6 sites clay loam {CL |ል=6 | 0 { 100 | 100 195-100192-100| 25-40 | 10-20 
Winfield | 6-60iSilty clay loam iCL 1A-6, 48-7 0 | 100 | 0 195- 100 j95-100] 35-45 | 20-25 
i | | | | i i i i i 
Zke--2---------------| 0۰22۱511 ۷ clay loam |MH, CH, {A-7 | 0 | 100 | 100 ]195-=100195=100| 45-70 | 0 
Zook i | i CL, OL | | | | i | i | 
22-9081161 clay, 107 1871 | 0 | 100 | 100 195-1009195-1001 60-85 | 40-60 
i | silty clay i i | i i | i i | 
| loam. 1 1 1 | | | i 1 | 
| | | | | | i i | | 


1 
1 
1 
t 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 16.--PHYSICAL AND CHEMICAL PROPERTIES OF SOILS 


[The symbol > means less than. Entries under "Erosion factors--(T)" apply to the entire profile. Entries 
under "Wind erodibility group" apply only to the surface layer. Absence of an entry indicates data 
were not available or were not estimated] 


1 
t 1 


LI LI 1 1 1 
Soil name and | Depth i Permea- {Available Soil reaction} Shrink-swell | factors 1 Wind 
map symbol i | bility | water | | potential ic [ ierodibility 
= i i i capacity | i 1 K | T i group 
H In 1 In7hr 1 In/in [ pH 1 t 1 
i EE | . | . i ur 1 | | | 
BaB, BaC---------| 0-12 | 2.0-6.0 10.16-0.211 4.5-6.5 ÓiLow-----------.| 0.28 1 4 i 5 
Barco | 12-38 | 0.6-2.0 10.12-0.161 4.5-6.5 iModerate------ | 0.28 i | 
i 38-66 | oon | one | পপ | መመመመመመመመመመመመመቫ | === i | 
| | | | i | i | 
دياق‎ | 0-65 | 0.6-2.0 10.20-0.24: 5.6-7.3 ÓLow-----------| 0.28 1 5 | 6 
Blackoar i | i i i i | | 
| i i i | | i i 
8622መ.መመመመ መመመ mesi 0-11 | 0.6-2.0 10.19-0.211 5.1-6.5 10 ዘመ መመመመመመመመመመ i 0.32 | 8 i 5 
Bolivar ¦ 11-29 | 0.6-2.0 10.12-0.161 4,5-6.0 IModerate------| 2 1 | 
۱ 29-36 | wen i শপ i --- 1 መመመመመመመመመመመመመመ | === i | 
| | | 1 | | i 1 
BoD2-------------| 02 I 2.0-6.0 10.16-0.18!  5.1-6.5 iLow-----------1 0.32 | ዛ | 3 
Bolivar 1 12-24 | 0.6-2.0 10.12-0.161 4,5-6.0 iModerate------| 2 | | 
| 24-35 | = | oon | --- 1 መመመመመመመመመመመመመመ | === i i 
| i 1 | | i | i 
Br---------------| 0-13 | 0.2-0.6 10.21-0.23i 5.6-6.5 iModerate------| << | -nn | 7 
Bremer | 13-50 10.06-0.2 10.15-0.171 6.1-6.5 lHigh----------| wee | | 
| 50-63 | 0.2-0.6 10.18-0.201 6.1-6.5 | 81፪ከመመመመመመመመመቫሾ | === 1 1 
1 1 1 1 1 | | 1 
1 ۱ 4 t 1 | 4 8 
DpB, DpC2--------1 0-10 | 0.6-2.0 {0.21-0.24} 5.6-7.3 1150 ዝመመመመመመመመመመ>|[ 0, 32 | 5-4 | T 
Deepwater | 10-75 ¦ 0.6-2.0 i0.18-0.20| 5.1-7.3 {Moderate} 3 | i 
[| 1 1 1 1 1 1 1 
1 1 1 0 1 ۱ ፥ ۱ 
Dt---------------| 0-9 | 0.2-2.0 10.20-0.24: 3 iModerate------i 0.37 | 5 i 6 
Dockery | 9-90 | 0.2-2.0 10.20-0.241 6.1-7.3 iModerate------i 0.37 ! oon 
| 1 1 
1 1 ۱ t 1 ' ۱ 1 
፻8።ሠ=መ============>1 0-17 ! 0.6-2.0 10.22-0.241 5.1>?.3 11ቹ0ህ#=======መመመ=| 0.37 | 5 i 6 
Freeburg | 17-82 | 0.2-0.6 10.16-0.201 4.5-6.0 iModerate------| 7 | 
1 1 1 1 1 1 1 1 
1 1 1] | 1 | 1 ۱ 
GOC nen nn nene | 0-5 | 0.6-2.0 10.22-0.241 5.6-7.3 1LOWmmmmmmmmens | 3 | 3 | 6 
Gorin i 5-15 10.06-0.2 10.11-0.131 5.1-6.5 iHigh----------| 2 | | 
| 15-60 | 0.2-0.6 10.18-0.201 5.6-7.3 iModerate------| 2 | i 
1 1 1 1 1 1 1 1 
t 1 1 1 t | LI LI 
0 0-7 | 0.6-2.0 10.22-0.241 5.6-6.5 iModerate------| 0.32 | 3 | 6 
Haig | 7-13 | 0.6-2.0 10.21-0.231 5.1-6.5 iHigh2--------- i 0.32 i | 
| 13-38 | «0.2 10.12-0. 141 5.1-6.0 lHigh----------| 0.32 | | 
1 38-64 | 0.2-0.6 |0.18-0.20i 6.1-7.3 iHigh----------|1 2 i 
i I i i i i | i 
Hp*: | | | i | i i i 
Haplaquents. i | | | | ! | | 
| | i i i i i 1 
Urban land. | i 1 | | | i i 
! | | | | | | i 
HUAN 0412 | 0.2-0.6 10,22-0.241 5 iLow-----------| 0.43 | 3 ] 6 
Hartwell | 12-33 10.06-0.2 10.09-0.131 5.1-6.5 |818ከመመመመመመ፥መመመመ1 0, 32 i | 
i 33-78 10.06-0.2 10.18-0.201 5.17.3 IModerate------i 0.43 i 
1 1 1 1 1 1 1 1 
LI 4 1 ፥ 1 1 1 1 
8582መመመመመመመመመመመመ= | 0-7 | 0,2=0,6 {0.22-0.24} 5,1-6.5 11,08፥መመመመመ፥መመመመ>| 3 i 3 i 6 
Hartwell | 7-30 10.06-0.2 10.09-0.13i 5.16.5 iHigh----------| 0, 32 | | 
| 30-60 10.06-0.2 1 5.17.3 iModerate------| 3 | 
| | | i | | i i 
HxC--------------| 0-6 | 0.6-2.0 {0.21-0.24} 3 ÓLow---4-------1 0.37 | 4-3 | 6 
Higginsville i 8-29 | 0.2-0.6 {0.15-0.19} 5.1-6.5 IModerate------i 7 i | 
| 29-69 10.06-0.2 10.,14-=0.,191 5.1-6.5 iModerate------| 0, 37 | 
H í 1 1 1 1 1 1 
t 1 ۱ 1 LI 1 1 1 
Kae 0-7 | 0.6-6.0 10.02-0.151 4.5-8.1 iLow-----------| 0.28 i 4 | ner 
Kanima i 7-60 | 0.6-6.0 10.02-0.121 4.5.8.4 100 ጽዘመመመመመ፥መመመመመ=| 8 i i 
i | i i i | i i 
Lge--------------Ó 0-8 10.06-0.6 {0.16-0.20} 4.5-7.3 iModerate------i 0.49 | 5 i === 
Lightning | 8-78 | «0.06 10.12-0.201 4.5-8.4 iHigh----------| 0.37 i 
| | | i | | | 


See footnote at end of table. 
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TABLE 16.--PHYSICAL AND CHEMICAL PROPERTIES OF SOILS--Continued 


መመመ سبي شيب سي نيب يدبي‎ pepper 2 ልፎ አለሽ vissa 
i t Erosion 


۱ 
1 1 


[ 1 1 1 E 
Soil name and { Depth | Permea- lAvailablei Soil reactioni Shrink-swell i factors | Wind 
map symbol | | bility | water | | potential ۱۳۰ መጨ a ፡ lerodibility 
1 | icapacity | | | K i T i group 
= TInt In7hr | In/in | ^p [ ol ቅ [ و‎ 
1 Laure | ድ 1 Tm 1 ዘመር 1 1 0 1 
1 1 ' 1 t 1 t 1 
1438 መመመመመመመመመመመመመመ= | 0-8 | 0.6-2.0 10.21-0.231 5.16.5 iModerate------| 0, 32 | 5 i 6 
Macksburg i 8-38 | 0.2-0.6 10.18-0.201 5.1-6.5 iHighe---------|1 0,43 | i 
i 38-94 | 0.2-0.6 {0.18-0.20} 5.6-6.5 iHigh----------i 0.43 | i 
1 1 1 1 | 1 1 1 
1 1 TI ١ 1 1 1 1 
MdB, MdC---------| 0-6 1 0.6-2.0 [0,22=0,2፡1 5.16.5 |ህ0'ዛመመመመመመመመመመ>መ[ 7 | 4 | 6 
Mandeville H 6-29 | 0.6-2.0 10.17-0.221 4.5-6.0 iLow-----------| 0.37 | | 
! 29-60 | €. ! መመመ ! መመመ 1 መመመመመመመመመመመመመ ! መመ [ | 
| | | i | [ | | 
NA 0-60 | 0.6-2.0 10.20=0.23 6.1-7.3 iModerate------| 7 | 5 t T 
Nodaway | | 1 | | | | | 
| | | | | | | | 
NoD, NoF---------| 0-16 | 0.6-2.0 10.08-0.181 4.5-5.5 iLow-----------| 2 | 2 | 5 
Norris | 16-60 [[” “” | መ Å ہہ۔ہ‎ —— === | | 
1 1 1 1 1 1 1 1 
1 1 | ፥ | 1 || 1 
Pd*, i i | | | | | i 
Pits, quarries | | | i | ١ i | 
| | | i i i i i 
PoB, PoC2--------| 0-9 | 0.6-2.0 10.22-0.241 5.6-6.5 lLowe----------1 0.32 | 5 6 
፻010 |. 9-75 | 0.6-2.0 10.12-0.181 5-45 iModerate------| 0.32 | 
| 1 1 1 1 1 1 1 
1 1 || 1 | 1 LU || 
SaB, SaC---------| 0-17 | 0.2-0.6 10,21>=0.,2ዛ1 5.6-7.3 IModerate======| 7 | 3-2 1 4 
Sampsel | 17-88  10.06-0.2 10.11-0.13i 5.6-7.8 iHigh----------| 0.37 | | 
1 1 1 1 1 1 1 1 
1 TI L 1 | t 1 1 
SaC3mmmmnmmmmmmmmt Qer | 0.2-0.6 10.21-0.28! 3 iModerate------1 0.37 | 3-2 | a 
Sampsel i 7-91 10.06-0.2 10.11-0.131 5.6-7.8 |818ከመመመመመመ==== | 0.37 i i 
| | i | | 1 | | 
5/ከ8ዉመመመመመመመመመመመመመቫ= | 0-10 | 0.6-2.0 10.21-0.231 5.1-6.5 IModeratesosor-i 2 i 5 باه‎ i 6 
Sharpsburg | 3 | 0.2-0.6 10, 18=0,201 5.1-6.0 lHigh----------i 3 | | 
i 53-85 1 0.2-0.6 i0.18-0.20| ۰ 5 iModerate------i 0.43 | | 
1 1 1 1 1 1 1 1 
LI ٦ L 1 t ' 1 1 
SnD2----.---------| 0-8 | 0,2=0,6 ۱0۰21۰0۰231 6.1-7.3 iModerate------| 0.37 Í 3 | 6 
Sn ead | 8-23  1!0.06-0.2 10.09-0.13! 6.6-8.۷ lHigh----------1 0.37 | | 
¦ 23-60 ! ses | re | wes | መመመመመመመመመመመመመመ | መመመ i 
1 [ 1 1 1 1 1 1 
1 1 1 1 ፥ 1 1 1 
SoD*, SoF*: | i | i | | i 
Snead-----------| 0-5 1 0.2-0.6 10.21-0.231 6.1-7.3 iModerate------i 7 i 3 | 6 
| 5-24 10.06-0.2 10.09-0.131 6.6-8.4 | 813ደ ከመመመመመመመመጻመ=![ 7 i 
| 24-40 | === 1 শপ | --= 1 መመመመመመመመመመመመመመ | oon | | 
| | | | | i | | 
Rock outcrop. 1 | | i | i | i 
i | | i i i i | 
مج‎ መመመመ=መመመ=መመመ=መ=>.- 0-15 | 《0.06 10.12-0.14:  5.6-T7.8 ۱۷۵۲۷ high-----| 0.28 i 5 | ዛ 
Wabash | 15-66 | «0.06 10.08-0.121 5.6-7.8 157৮5 high-----| 8 i | 
1 1 1 1 1 t 1 
LI 1 / 1 ፥ 1 1 ۱ 
WdBe-------------| 02 | 0.6-2.0 10.22-0.24!1 6.1-7.4 ÓLow-----------| 00.453 | 3 i 6 
Weller i 12834 10.06-0.2 10.12-0.181 4,5-6.5 iBigh----------|] 3 i | 
| 34-76 | 0.2-0.6 10.18-0.201 5.1-7.4 iHigh----------| 3 | { 
i | | | 1 | | i 
WEB, ዘየ0መመመመመመመመ”ቫ“ | 0-8 | 0.6-2.0 10.22-0.241 5.6-7.3 iLow-----------| 7 | 5 | 6 
Winfield | 8-78 i 0.6-2.0 10.18-0.201 5 iModerate------| 0.37 i | 
| | | 1 1 i | | 
WE ) م3‎ oee መመመ | 0-6 | 0.6-2.0 i0.18-0.20j 5.6-7.3 iModerate------| 7 | 4 { T 
Winfield | 6-60 | 0.6-2.0 10.18-0.201 4.5-6.0 iModerate------| 0.37 | | 
| | | i | 1 1 | 
HEH HR Y AD 0-22 | 0.2-0.6 ۱ 5.6-8 iHigh----------| 8 | 5 i 7 
Zook | 22-90 10.06-0.2 i0.11-0.13i 5.6-7.8 iHigh----------| 8 i i 
| i | | | i i 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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Dockery 

Haig 
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Lightning 
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Gorin 
HxC----—----------- 


Barco 
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Blackoar 
BoC2, 
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Deepwater 
اڅ‎ — 
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GoC2-------------- 
همه همه مره مه مه هر مرم‎ 
Hp*: 
HtA, 
MdB, 


[The symbol > means more than 
- 1 ۳ Flooding 
Soil name and iHydro=| 
map symbol | logic} 
igroup | 
EE EE å و‎ AEE 
i 
BaB, 880መመመመመመመመመመ | B 
| 
t 
4 
| B/D 
| 
[| 
BoD2-------- B 
Br----————————————- C 
DpC2--------- B 
C 
FS-------———-—-—----- C 
0 
C/D 
HtB2--------- D 
C 
Ka---------------- G 
Lg-z--------------- D 
MaB---------------i B 
MdC---------- B 
See footnote at end of table. 
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TABLE 18.--ENGINEERING INDEX TEST DATA 


[Dashes indicate that data were not available] 
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| rr TMoIstu 


Grain-size distribution 
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116 SOIL SURVEY 


TABLE 19.--CLASSIFICATION OF THE SOILS 


1 

Soil name i Family or higher taxonomic class 
[1 
1 


Bareo--------------------- Fine-loamy, mixed, thermic Mollic Hapludalfs 
Blackoar------------------ | Fine-silty, mixed, mesic Fluvaquentic Haplaguolls 
Bolivar------------------- | Fine-loamy, mixed, thermic Ultic Hapludalfs 
Bremer-------------------- | Fine, montmorillonitic, mesic Typic Argiaquolls 
Deepwater----------------- | Fine-silty, mixed, thermic Typic Argiudolls 
Dockery------------------- I Fine-silty, mixed, nonacid, mesic Aguic Udifluvents 
Freeburg------------------ | Fine-silty, mixed, mesic Aquic Hapludalfs 
Gorin--------------------- | Fine, montmorillonitic, mesic Aguic Hapludalfs 
Haig---------------------- | Fine, montmorillonitic, mesic Typic Argiaguolls 
Haplaquents--------------- | Fine, montmorillonitic, mesic Typic Haplaquents 
Hartwell------------------ | Fine, mixed, thermic Typic Argialbolls 
Higginsville-------------- | Fine-silty, mixed, mesic Aquic Argiudolls 
Kanima-------------------- | Loamy-skeletal, mixed, nonacid, thermic Udalfic Arents 
Lightning----------------- | Fine, mixed, thermic Typic Ochraqualfs 

Mack sbur g----------------- | Fine, montmorillonitic, mesic Aquic Argiudolls 
Mandeville---------------- | Fine-loamy, mixed, mesic Typic Hapludalfs 

Nodaway Fine-silty, mixed, nonacid, mesic Mollic Udifluvents 
Norris-------------------- Loamy, mixed, acid, mesic, shallow Typic Udorthents 
Polo--- Fine, montmorillonitic, mesic Typic Argiudolls 
Sampsel Fine, montmorillonitic, mesic, sloping Typic Argiaquolls 
Sharpsburg Fine, montmorillonitic, mesic Typic Argiudolls 
Snead--------------------- Fine, mixed, mesic Aquic Hapludolls 
Wabash-------------------- | Fine, montmorillonitic, mesic Vertic Haplaquolls 
Weller-------------------- | Fine, montmorillonitic, mesic Aquic Hapludalfs 
Winfield------------------ | Fine-silty, mixed, mesic Typic Hapludalfs 
Zook---------------------- | Fine, montmorillonitic, mesic Cumulic Haplaquolls 
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Accessibility Statement 


This document is not accessible by screen-reader software. The Natural 
Resources Conservation Service (NRCS) is committed to making its information 
accessible to all of its customers and employees. If you are experiencing 
accessibility issues and need assistance, please contact our Helpdesk by phone at 
1-800-457-3642 or by e-mail at ServiceDesk-FTC @ftc.usda.gov. For assistance 
with publications that include maps, graphs, or similar forms of information, you 
may also wish to contact our State or local office. You can locate the correct office 
and phone number at http://offices.sc.egov.usda.gov/locator/app. 

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, and 
where applicable, sex, marital status, familial status, parental status, religion, sexual 
orientation, genetic information, political beliefs, reprisal, or because all or a part of an 
individual's income is derived from any public assistance program. (Not all prohibited 
bases apply to all programs.) Persons with disabilities who reguire alternative means 
for communication of program information (Braille, large print, audiotape, etc.) should 
contact USDA's TARGET Center at (202) 720-2600 (voice and TDD). To file a 
complaint of discrimination write to USDA, Director, Office of Civil Rights, 1400 
Independence Avenue, S.W., Washington, D.C. 20250-9410, or call (800) 795-3272 
(voice) or (202) 720-6382 (TDD). USDA is an egual opportunity provider and 
employer. 


Each area outlined on this map consists of 
more than one kind of soil. The map is thus 
meant for general planning rather than a basis 
for decisions on the use of specific tracts. 
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SOIL LEGEND 


Macksburg—Sampsel association: Deep, gently sloping and moderately sloping, 
[፲፪ -] oe poorly drained soils that formed in loess and residuum from shale; on 
uplands 


Sampsel—Snead—Polo association: Deep and moderately deep, gently sloping 
to steep, well drained to somewhat poorly drained soils that formed in loess and 
residuum from limestone and shale; on uplands 


Mandeville—Norris—Bolivar association: Shallow and moderately deep, gently 
] Sloping to steep, well drained and moderately well drained soils that formed in 
residuum from sandstone and shale; on uplands 


Sampsel-Deepwater-Haig association: Deep, nearly level to moderately sloping, 
[a] moderately well drained to poorly drained soils that formed mostly in loess and 
residuum from shale; on uplands 


Zook—Dockery—Blackoar association: Deep, nearly level, somewhat poorly 
drained and poorly drained soils that formed in alluvium; on bottom land 
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CONVENTIONAL AND SPECIAL 


CULTURAL FEATURES 


BOUNDARIES 
National, state or province 
County or parish 
Minor civil division 


Reservation (national forest or park, 
state forest or park, 
and large airport) 


Land grant 
Limit of soil survey (label) 
Field sheet matchline & neatline 


AD HOC BOUNDARY (label) 


T 2-1 


" 
1 - ۳ [Davis Airstrip i ተ፦ i 
Small airport, airfield, park, oilfield, A ጋ 


cemetery, or flood pool 
STATE COORDINATE TICK 


LAND DIVISION CORNERS 
(sections and land grants) 


ROADS 


Divided (median shown 
if scale permits) 


Other roads 

Trail 
ROAD EMBLEMS & DESIGNATIONS 

Interstate 

Federal 

State 

County, farm or ranch 
RAILROAD 


POWER TRANSMISSION LINE 
(normally not shown) 


PIPE LINE 
(normally not shown) 


FENCE 
(normally not shown) 


LEVEES 


Without road 


NN 


With road 1001 


(۱-۱-۱۱ ۱ ۱۷۱۱ 


With railroad TT 


OT 


er 


Medium or small Caer | 
PITS Zn 


Gravel pit 


DAMS 


Large (to scale) 


Mine or quarry 


SYMBOLS LEGEND 


MISCELLANEOUS CULTURAL FEATURES 
Farmstead, house 
(omit in urban areas) 
Church 
School 
Indian mound (label) 
Located object (label) 
Tank (label) 
Wells, oil or gas 


Windmill 


Kitchen midden 


WATER FEATURES 
DRAINAGE 
Perennial, double line 
Perennial, single line 
Intermittent 
Drainage end 
Canals or ditches 
Double-line (label) 
Drainage and/or irrigation 
LAKES, PONDS AND RESERVOIRS 
Perennial 
Intermittent 
MISCELLANEOUS WATER FEATURES 
Marsh or swamp 
Spring 
Well, artesian 
Well, irrigation 


Wet spot 


SPECIAL SYMBOLS FOR 
SOIL SURVEY — 


SOIL DELINEATIONS AND SYMBOLS ل‎ 
ESCARPMENTS 


Bedrock ۱۹۷۷ ۱۷۱۷ ۷۱۷۷ ۱۷۱۷۱۷ ۷۷ ۱۷۱۶ ۱۷1۷ ۱۴ ۱۶ ۷۶ LE 
(points down slope) 


Other than bedrock 
(points down slope) 


SHORT STEEP SLOPE 


2 0 ۷ 


GULLY 
DEPRESSION OR SINK 
SOIL SAMPLE SITE 
(normally not shown) 
MISCELLANEOUS 
Blowout 
Clay spot 
Gravelly spot 
Gumbo, slick or scabby spot (sodic) 
Dumps and other similar 
non soil areas 
Prominent hill or peak 
Rock outcrop 
(includes sandstone and shale) 
Saline spot 
Sandy spot 
Severely eroded spot 


Slide or slip (tips point upslope) 


Stony spot, very stony spot 


SOIL LEGEND 


Map symbols consist of a combination of letters or of letters and numbers, The first capital letter is 

the initial one of the map unit name. The lowercase letter that follows separates map units having 
names that begin with the same letter, except that it does not separate sloping or eroded phases, The 
second capital letter indicates the class of slope. Symbols without a slope letter are generally for nearly 
level soils or miscellaneous areas, Å final number of 2 indicates that the soil is eroded and 3 that it 


is severely eroded. 


SYMBOL 


BaB 
BaC 
Bk 
BoC2 
BoD2 
Br 
DpB 
DpC2 
Dt 

Fs 
GoC2 
Hg 
Hp 
HtA 


NAME 


Barco loam, 2 to 5 percent slopes 

Barco loam, 5 to 9 percent slopes 

Blackoar silt loam 

Bolivar loam, 5 to 9 percent slopes, eroded 

Bolivar fine sandy loam, 9 to 14 percent slopes, eroded 
Bremer silty clay loam 

Deepwater silt loam, 2 to 5 percent slopes 

Deepwater silt loam, 5 to 9 percent slopes, eroded 
Dockery silty clay loam 

Freeburg silt loam 

Gorin silt loam, 5 to9 percent slopes, eroded 

Haig silt loam 

Haplaquents-Urban land complex 

Hartwell silt loam, 0 to 2 percent slopes 

Hartwell silt loam, 2 to 5 percent slopes, eroded 
Higginsville silt loam, 4 to 7 percent slopes 

Kanima shaly silty clay loam, 30 to 60 percent slopes 
Lightning silt loam 

Macksburg silt loam, 1 to 4 percent slopes 
Mandeville silt loam, 2 to 5 percent slopes 
Mandeville silt loam, 5 to 9 percent slopes 

Nodaway silt loam 

Norris shaly silt loam, 5 to 14 percent slopes 

Norris shaly silt loam, 14 to 35 percent slopes 

Pits, quarries 

Polo silt loam, 2 to 5 percent slopes 

Polo silt loam, 5 to9 percent slopes, eroded 

Sampsel silty clay loam, 2 to 5 percent slopes 
Sampsel silty clay loam, 5 to 9 percent slopes 
Sampsel silty clay loam, 5 to9 percent slopes, severely eroded 
Sharpsburg silt loam, 2 to 5 percent slopes 

Snead silty clay loam, 7 to 16 percent slopes, eroded 
Snead—Rock outcrop complex, 5 to 14 percent slopes 
Snead— Rock outcrop complex, 14 to 35 percent slopes 
Wabash silty clay 

Weller silt loam, 2 to 5 percent slopes 

Winfield silt loam, 2 to 5 percent slopes 

Winfield silt loam, 5 to 9 percent slopes 

Winfield silty clay loam, 5 to 9 percent slopes, severely eroded 
Zook silty clay loam 
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